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ENVI RONVENTAL PROTECTI ON AGENCY

Manuf act ure of Am no/ Phenolic Resins --
Basi s and Purpose Docunent for Proposed Standards

The standards regul ate organi ¢ hazardous air pollutant (HAP)
em ssions fromthe manufacture of am no and phenolic resins.
Only those resin process units that are part of major
sources under section 112(d) of the Clean Air Act (Act) wll
be regul at ed.

For additional information contact:

M. John Schaefer

Organic Chem cals G oup

U.S. environnental Protection Agency (M 13)
Research Triangle Park, NC 27711

Tel ephone: (919) 541-0296

E- MAI L: SCHAEFER. JCHN@EPAMAI L. EPA. GOV

Paper copies of this docunent nay be obtained from

U.S. Environnental Protection Agency Library (MDD 36)
Research Triangle Park, NC 27711
Tel ephone: (919) 541-2777

Nat i onal Technical Infornmation Service (NTIS)
5285 Port Royal Road

Springfield, VA 22161

Tel ephone: (703) 487-4650

El ectronic copies of this docunent may be obtained fromthe
EPA Technol ogy Transfer Network (TTN) over the internet by
going to the foll ow ng address:

http://ww. epa. gov/ttncaaal/t 3bid. ht n

El ectronic copies of this docunent may be obtained fromthe
EPA TTN el ectronic bulletin board systemwhich is free,
except for the normal |ong distance charges. To access the
Basi s and Pur pose Docunent:

. Set software comuni cation setting to 8 bits, no
parity, and 1 stop bit

. Set a termnal enmulation of either VT100, VT102, or
ANS|

. Baud rates of 1200, 2400, 9600, 14,400 are accepted

. Use access nunber (919) 541-5742; access probl ens
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password
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1.0 PURPGCSE OF DOCUMENT

The draft Basis and Purpose Docunent provides background
information on, and rationale for, decisions by the Environnental
Protection Agency (EPA) related to the proposed standards for the
reducti on of hazardous air pollutants (HAP) emtted through the
manuf acture of am no/ phenolic resins. This docunent is intended
to suppl enent the preanble for the proposed standards.

This docunent is separated into eight chapters providing a
conbi nati on of background information and EPA rationale for
deci sions nade in the standards devel opnent process. Chapters 2,
3, 5, and 7 provide background information; chapter 2 is an
i ntroduction, chapter 3 describes the affected industry, chapter
5 presents the baseline HAP em ssions, and chapter 7 presents the
predi cted inpacts associated with the regulatory alternatives.
Chapters 4, 6, and 8 provide the EPA's rationale for the
sel ection of the source category, the determ nation of MACT
“floors” and devel opnent of regulatory alternatives beyond the
MACT Fl oor, and a summary of the proposed standards,
respectively.

Supporting informati on and nore detail ed descriptions for
technical and rationale chapters are contained in the menorandum

referenced in this docunent and contained in the project docket.
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2.0 | NTRODUCTI ON

Section 112 of the Clean Air Act (CAA), as anended in 1990
(1990 Anendnents) provides the EPA with the authority to
establish national standards to reduce air em ssions from sources
that emt one or nore of 188 hazardous air pollutants (HAP)
Section 112(b) of the Cean Air Act contains a list of HAP to be
regul ated by National Em ssion Standards for Hazardous Air
Pol | utants (NESHAP), and Section 112(c) directs the EPA to use
this pollutant list to develop and publish a list of source
categories for which NESHAP wi ||l be devel oped. The EPA nust |i st
all known source categories and subcategories of “nmajor sources”
that emt one or nore of the |listed HAP. A nmjor source is
defined in Section 112(a) as any stationary source or group of
stationary sources |located within a contiguous area and under
common control that emts, or has the potential to emt
considering controls, in the aggregate, 10 tons per year of any
one HAP or 25 tons per year of any conbination of HAP. This |ist

of source categories was published in the Federal Register on

July 16, 1992 (57 FR 31576).

The published |ist of source categories included the am no
resins production source category and the phenolic resins
production source category. These two products can broadly be
classified as fornmal dehyde-based thernbsetting resins. Because
of simlarities in the production process, HAP em ssions,
em ssion profiles, and applicable control technol ogy, the
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proposed regul ati on conbi nes the am no and phenolic resins
production categories into a single source category called

am no/ phenol i c resins production.
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Table 3-1. AM NO PHENOLI C RESI N PRODUCTI ON FACI LI TI ES
3.0 DESCRI PTI ON OF THE AFFECTED | NDUSTRY

This chapter presents a brief description of the industry
affected by this rule. This chapter is divided into five separate
sections: Section 3.1 provides a basic description of the
am no/ phenolic resins industry, Section 3.2 describes of the
am no resins production process, Section 3.3 describes the
phenol i c resins production process, Section 3.4 describes
em ssion points for the am no/phenolic resins production
processes, and Section 3.5 |lists references for this chapter.
3.1 GENERAL

The EPA has identified a total of 99 plant sites producing
either amno or phenolic resins. The majority of these
facilities are either area sources or synthetic area sources.!?

Table 3-1 identifies the known producers of am no/phenolic
resins, along with their facility locations. The am no/phenolic
resin manufacturing facilities covered in the scope of this
NESHAP are | ocated in 30 states. The |argest nunber of
facilities are located in Oregon, followed by: North Carolina,
Al abama, Chio, Texas, Illinois, and South Carolina.

Am no resins are produced by reacting formal dehyde (CHO

with an am no conpound [a conpound with an am no group (NH,)].

Conpany Locati on
3M Cottage G ove, M
3M Hartford Cty, IN




Tabl e 3-1.

AM NO PHENOLI C RESI N PRODUCTI ON FACI LI Tl ES

Conpany Locati on
3M North Cordova, IL
Akzo Louisville, KY
AVETEK W | m ngton, DE
Ashl and Calunmet GCty, IL
Ashl and Cl evel and, OH
Aur al ax Norwi ch, CT
BASF Geenville, OH
Bendi x Green Island, NJ
Bor den Al exandria, LA
Bor den Denopol is, AL
Bor den Di boll, TX
Bor den Fayetteville, NC
Bor den Forest Park, OH
Bor den Frenmont, CA
Bor den Island Gty, OR
Bor den Loui sville, KY
Bor den M ssoul a, M
Bor den Mor gant on, NC
Bor den M. Jewett, PA
Bor den North Kent, WA
Bor den Sheboygan, W
Bor den Springfield, OR
BTL Tol edo, OH
Capital Resins Col unbus, OH
Cargill Carpentersville, IL
CNC I nternati onal Wonsocket, Rl
Cook Conposites Houston, TX
Cytec Kal amazoo, M
Cytec Mobi | e, AL

Oytec (A C. Mol di ng)

Wal |i ngford, CT

Cytec (Negron)

Wal |i ngford, CT

Del ta Resins

Detroit, M

Del ta Resins

M | waukee, W

Dext er

Bi r m ngham AL

Dext er

Waukegan, |L
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Tabl e 3-1.

AM NO PHENOLI C RESI N PRODUCTI ON FACI LI Tl ES

Conpany Locati on

Dock Resi ns Li nden, NJ
Dynachem Georgetown, IL
Exxon Chem cal Houston, TX
Freedom Textil e Charlotte, NC
CGeorgi a-Paci fi Al bany, OR
CGeorgi a-Paci fi Col unbus, OH
CGeorgi a-Paci fi Conway, NC

CGeorgi a-Paci fi

Crossett, AR

CGeorgi a-Paci fi

El k G ove, CA

Geor gi a- Paci fi Eugene, OR
Geor gi a- Paci fi G ayling, M
Geor gi a- Paci fi Louisville, M
CGeorgi a-Paci fi Lufkin, TX

CGeorgi a-Paci fi

Peachtree Cty, GA

CGeorgi a-Paci fi

Port Wentworth, GA

CGeorgi a-Paci fi

Russellville, SC

Georgi a-Paci fi

Taylorsville, M

CGeorgi a-Paci fi

Uki ah, CA

CGeorgi a-Paci fi

Vi enna, GA

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

CGeorgi a-Paci fi

Virginia, M

CGeorgi a-Pacific

Wite CGty, OR

Heresite Protective Coatings

Mani t owoc, W

Hi ckson

Danvill e, VA

Hoechst Cel anese

Mount Hol ly, NC

| nsul ating Materials

Schenect ady, NY

I nt ernati onal Paper

Hanmpt on, SC

| VAX | ndustri es

Rock H Il, SC

Lawt er | nternational Moundvill e, AL
Nat i onal Starch Sal i sbury, NC

Nest e Andal usi a, AL

Nest e Moncure, NC

Nest e North Wnnfield, LA
Nest e Spokane, WA

Nest e Springfield, OR
Nest e Tol edo, OH
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Tabl e 3-1.

AM NO PHENOLI C RESI N PRODUCTI ON FACI LI Tl ES

Conpany

Locati on

NM Adhesi ves

Las Vegas, NM

Ccci dent al Ni agara Falls, NY
Ccci dent al Nort h Tonawanda, NY
Ccci dent al Sout h Kenton, OH
Perstorp Fl orence, MA

Pi oneer Fl orence, ME

Pl astics Engi neering

Sheboygan, W

PMC Specialties Fords, NJ
P.D. Ceorge St. Louis, MO
Ranbar Manor, PA
Rei chol d Newar k, NJ

Rhone- Pol enc

Loui sville, KY

Schenect ady

Rot t er dam Juncti on

NY

Schenect ady

Schenect ady, NY

Sequa Chester, SC

Si npson Ti nber Portl and, OR

Sol utia Addyston, OH

Sol utia Springfield, MA
Sout heast ern Adhesi ves Lenoir, NC

Sout heast ern Adhesi ves R dgeway, VA
Spaul di ng Conposites Dekal b, IL
Spur | ock Adhesi ves East Waverly, VA
Stuart-1lronsides, Inc. Chi cago, IL

Sun Coast Dal | as, TX

Sybron Chem cal s

Bi r m ngham NJ

Synt hron, Inc.

Mor gant on, NC

Val enti ne Sugars

Lockport, LA




In general, am no resins use urea (NH,CONH,), a urea derivative,
or melam ne (GN;(NH,);) to form nethylol nononer units, which are
subsequent|ly condensed to form a pol yner.

Am no resin nmeans a resin produced through the reaction of
f or mal dehyde, or a formal dehyde containing solution (e.g.,
aqueous fornmal dehyde), wi th conpound(s) that contain the
am no group; these conpounds include nelam ne, urea, and
urea derivatives.

Phenolic resins are formed by reacting phenol (GH;,;OH wth

f or mal dehyde.

Phenolic resin neans a resin that is a condensati on product
of formal dehyde and phenol, or a formal dehyde substitute
and/ or a phenol substitute. Substitutes for formal dehyde
i ncl ude acet al dehyde or furfural dehyde. Substitutes for
phenol include other phenolic starting conpounds such as
cresol, xylenols, p-tert-butyl phenol, p-phenyl phenol, and
nonyl phenol .
Bot h phenolic and am no resins are produced in processes
that are very simlar to one another. Jacketed steel or
stainl ess steel reaction vessels equipped with an agitator and a
condenser are generally used.
3.2 AM NO RESINS PRODUCTI ON
The overall reaction for amno resins formation is simlar
to that for phenol -fornmal dehyde resol formation.? The first step
is the addition of fornmal dehyde to the am no conpound and is
known as nethyl ation or hydroxynethylation. This step is shown

for the E{eg-ﬂ$rnaldehyd%)process in the 1?Ik9mhng reaction:

(I I Lo
N=C—N + (@H—C—H = HO—CH;~N—C—N—CH;—OH
H

(Urea) (Formaldehyde) Dimethylol Urea (DMU)
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This step is usually catalyzed by a base conpound since the
conpounds are nore stable under al kaline conditions.?

The second step is known as condensati on, nethyl ene bridge
formation, polynerization, or sinply cure. During condensation,
water is renoved fromthe nononmer units. Amno units are then
joined with the nethylene links. The reaction process for the

ur ea-f or mal dehyde process is as foll ows:

H—N—CH,—OH +HO—CH,—N—H
I I

. Oo=cC C=0
Thi s | | step
) HO—CH,—N H H—N—CH,—OH
1S cata
lyze d by
aci d H——T CH, T——H + H,O + H——%——H S

0o=cC C=0
and | | ofte
HO—CH,—N—H H—N—,CH—HO

b . heat

n by (Initial U-F Polymer) (Water) (Formaldehyde)

) 2

The processes that produce urea or nelam ne fornal dehyde
resins are very simlar. Oten the same equipnent is used to
produce both mel am ne and urea formal dehyde resins. This section

w Il discuss a general am no resins process production process.
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Am no resins are manufactured in a sinple batch process.

The initial product is a concentrated syrup which is then sold or
further processed into solids. Figure 3-1 is a schematic
representation of the batch process.

Aqueous formal dehyde solution (usually 37% or 50% is drawn
fromstorage and fed to a resin reactor (typically 2,000 to
10,000 gal lons). Am no conpounds, catalysts, and additives are
added and mi xed.® An additive used in large quantities for
nel am ne resins is nethanol, which hel ps stabilize the conpound.?
The reactor is agitated continuously and the m xture is heated to
the desired tenperature by steamin the reactor jacket. The
progress of the reaction is nmeasured periodically by sanpling for
viscosity. Wen the desired viscosity has been reached, the
batch is cooled in the reactor and the syrup is concentrated by
evaporation of water with a vacuum The pHis adjusted and the
syrup is punped through a filter and into a syrup storage tank.

The syrup is then stored for sale, concentrated further, or
processed into a powder. Solid powder is produced in a two-step
process and can consist of either an unfilled powder which is

manuf actured by spray drying, or a filled powder in which a solid
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is saturated with syrup. The powder is then dried and
pul veri zed. The powder can be sold as a powder or it can be
deaerated into granul es.’
3.3 PHENOLI C RESI NS PRODUCTI ON

Phenolic resins are condensation products of fornal dehyde
and phenol . %34 Besides formal dehyde, acetal dehyde or
furfural dehyde is sonetines used but in nuch smaller quantities.
In addition to phenol, other phenolic starting conpounds include
al kyl -substituted phenols, such as cresols, xylenols, p-tert-
but yl phenol, p-phenyl phenol, and nonyl phenol .3

Resol s and novol aks are two types of phenolic resins
produced. 234 Resols are produced in a one-step process either as
an aqueous syrup (liquid resole) or as a varnish (solid resole
di ssolved in an al cohol or organic solvent). Novolaks are
produced in a two-step process to form nol di ng powders.?

3.3.1 Resols Process Description

In the production of resole resins, a nole ratio of 1 to 3,
f or mal dehyde to phenol respectively, is generally used with a
basi ¢ catal yst such as sodium barium cal cium hydroxide, sodium
carbonate, or an organic am ne.®** The conventi onal nechani sm of

pol ynmeri zation is shown in the follow ng reactions:
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OH —O'I\Ia"' o
H20
+ NaOH =——= -—

(o)

O
+ H,0 = Na*
ONa
[:ii:] Na" + CH, = o === [;:i;] Na* [::E:]
- |

OCH , H CH,0H

oH oH OH OH
OH
@CHon + @ + CH,0 —= ©0H20 OCH, cm—@
CH,0

Dependi ng on the extent of the polynerization and the
functionality, which is the total nunber of unsubstituted
positions on the benzene ring that are specific to the
application, intended for the material, the materials can be high
in nol ecul ar wei ght and viscosity.

Resol s resin production is conducted in a batch process
reactor. Figure 3-2 shows a diagramfor a typical batch process
for resols and novol aks.? The process for resols wll produce
either liquid or solid resols. Liquid resols (agqueous syrup) can
be produced in large capacity reactors because their viscosities
can be controlled and they do not have to be di scharged as

rapidly as solid resols.
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Solid resols generally require a relatively small reactor
(10 cubic neters) to maintain thermal stablity and to allow rapid
di scharge since near the end of the reaction the viscosity
increases rapidly. An agitator is used to prevent |ocal gelation
and to provide power to circulate the viscous fluids.® A batch
cycle normal |y takes ei ght hours.

Raw materials in the production of resoles are nolten
phenol , formal dehyde (37 or 50 percent aqueous solution), and an
organi c solvent. Modlten phenol which is fed through a weigh tank
and the desired basic catalyst, such as sodi um hydroxi de, are
charged first to the reactor. Next the 37% or 50% aqueous
formal dehyde is fed through a wei gh tank and added to the reactor
at arate to maintain a tenperature of 60 to 70°C (140 to 158°F).
The desired reaction tenperature, approxinmately 80 to 100°C (176
to 212°F), is achieved by heating the mxture in a reaction
vessel that has an internal coil or external, tenperature-
controlled jacket. In addition, agitation and a vacuum refl ux
are used to maintain the desired tenperature. The tenperature is
mai ntained for 1 to 3 hours. The reaction is nonitored at short
intervals by measuring the viscosity of a sanple fromthe
reactor. Wen the desired end point is reached, the reaction
m xture is neutralized with an acid such as acetic, formuc,
sul furic, or phosphoric acid. Evaporation of the water
(distillation) is perfornmed in the reactor under a vacuumuntil
the desired syrup concentration is achieved. The reaction
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contents are then cooled as rapidly as possible by discharging
themto cool ed engi neered surfaces, such as air-cooled floors,
movi ng belts, or trays in racks. The aqueous syrup is then
filtered and stored, usually in a refrigerator for future use.

After the distillation step is conpleted, a solvent, such as
nmet hanol, is added to the solid resole and the product is
recovered as a varnish solution. The varnish solution is then
stored for future use. In either liquid or solid resoles,
additives and nodifiers may be introduced during different steps
of the process.

3.3.2 Novol aks Production

In the production of novolak resins, a nole ratio of
f or mal dehyde to phenol is nornmally between 0.70 and 0. 85. 34
Oxalic acid is normally the catal yst used in the process;
however, acid catal ysts such as hydrochloric acid, sulfuric acid,
sul fonic acid, p-toluene and phosphoric acid are sonetines used.?
When an acid catalyst is used, phenol and fornmal dehyde react by
way of electrophilic substitution. The general mechanismfor

pol ymeri zation is given in the follow ng reactions.3*
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OH OH oH

CH,OH

+ CH,OH slow \CHZOH + _,faSt + Qyt
OH
OH
CH,OH
CH,OH
+ H+ e + HZO

OH OH

OH OH
+
CH, CHZ\
+ -~ + HY

For the batch process of novol ak resin production, a two-
step process is generally used. Figure 3-2 shows a diagramfor a
typi cal batch process.?3%*

Phenol, which is stored in alloyed steel tanks at
approxi mately 60°C (140°F), is weighed and transferred to the
reactor where it is heated to 95°C (203°F). The acidic catalyst,
which is usually oxalic acid, is then added to the reactor.
After the acidic catal yst has been added, an aqueous formal dehyde
solution is stirred into the reactor. The solution is stirred at
a rate designed to maintain a gentle boiling of the mxture. The
tenperature of the mxture is maintained until the reaction has
exhausted the supply of formal dehyde. WAter and unreacted phenol
are renmoved fromthe reaction m xture by heating an external
heati ng jacket to approxi mtely 132° (270°F) at atnospheric
pressure. The reaction mxture is heated further to 160°C
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(320°F). By using a vacuum and injecting |live steaminto the
reaction mxture, the residual volatiles are renoved fromthe
resin. Wen the desired nelting point is achieved, the resinis
fed to a heated vessel. It is then flaked onto a continuous
cooling belt. To forma powder resin, the flake is fed to a
grinder. In sone cases, the powder resin is blended with
additives in a ribbon blender and then sent to a pelletizer for
further processing.
3.4 EM SSI ONS

The potential em ssion points for am no/ phenolic resins are
the sane. Potential em ssion points include the follow ng:
reactor batch process vents, non-reactor batch process vents,
conti nuous process vents, equi pnent |eaks, wastewater, and
st orage vessels.

3.4.1 Reactor Batch Process Vent Em ssions

The manufacture of am no/ phenolic resins takes place in a
single batch reactor. Em ssions associated with the batch
reactor include charging, cooking or reflux, and distillation.
The primary HAP emtted from batch reactor process vents are
f or mal dehyde, nethanol, and phenol. These HAP can potentially be
emtted during each of the above events.

During the initial charging phase of a typical batch, a
hi ghly exotherm c reaction takes place which produces the highest
em ssions. During the cooking phase, the reactor is operated in
reflux with vapors being condensed and returned to the reactor.
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Very few em ssions occur during this phase. Finally, em ssions
can occur during the distillation phase when a vacuumis pulled
on the reactor and excess water is evaporated fromthe product.

3.4.2 Non-reactor Batch Process Vent Em ssions

Potential em ssions can also occur froma variety of
equi pnent | ocated at the facility including, but is not limted
to, mx tanks, flakers, and filters. The primary HAP emtted
from batch non-reactor process vents are fornal dehyde, nethanol
phenol, and xyl ene.

3.4.3 Continuous Process Vent Enissions

Potential em ssions can occur from spray drying operations.
Spray drying operations include belt dryers, continuous drum
dryers, and continuous screen dryers that are vented to the
at nosphere. 8

3.4.4 Equi pnent Leak Eni ssions

Equi pnrent | eak em ssions occur while valves, punps, flanges,
and ot her equi pnent are in HAP service. The anount of em ssions
emtted fromthese conponents depend on the nunber of | eaking
conponents, the type of service (i.e., gas/vapor, light |iquid,
or heavy liquid), the percent of HAP contained in the process
fluid contacting the conponents, and the anmount of tine the
conponents remains in contact with the process fluid. The type
of HAP em tted depends on the process fluid in contact wwth the
conponent. Typical HAP emtted are fornmal dehyde, phenol,
met hanol, and other chem cals that are charged to the reactor
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HAP em ssions occur fromthese conponents only when they are in
contact with the process fluid and there is a leak. Facilities
may flush their process lines so that sone of the conponents are
no longer in contact with process fluids. During those periods
of time, there would be no potential em ssions fromthe
conmponent s.

3.4.5 \W\ast ewat er Em ssi ons

HAP em ssions from wastewater can occur when the resin is
distilled to renove excess water and during reactor cleaning. In
addition, wastewater can result fromthe use of scrubbers;
several facilities use scrubbers as control devices. The primary
HAP em tted from wastewater at am no/phenolic resin facilities
are formal dehyde and net hanol .

3.4.6 Storage Vessel Eni ssions

HAP em ssions from storage vessels occur when material is
added to the storage vessel (loading em ssions), which displaces
HAP-containing air fromthe vessel. Em ssions from storage
vessel s al so occur as the result of breathing (or standing)
| osses, which are em ssions fromthe tank that occur when there
is no displacenent of vapor (i.e., no filling or enptying of the
storage vessel). The anobunt of HAP em ssions that occur from
st orage vessels depends on the type of organic liquid in the
storage vessel, the type of storage vessel (e.g., fixed roof
tank, floating roof tank), the nmethods used to fill and enpty the
tank, and the nunmber of turnovers per year. The primary HAP
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emtted fromstorage vessels at am no/phenolic resin facilities

are formal dehyde, nethanol, phenol, toluene, and xyl ene.
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4.0 SELECTI ON OF SOURCE CATEGORY

The ami no resins production and phenolic resins production
source categories are listed in the source category |ist
publ i shed on July 16, 1992 (57 FR 3156). As noted in Chapter 2,
these two source categories are being conbined into a single
source category for the purposes of this rulemaking. This action
is being taken due to simlarities in process operations,
em ssions characteristics, and control device applicability.

As described in detail in Chapter 3, the am no resins
manuf acturi ng process and the phenolic resins manufacturing
process are very simlar. At many facilities, the sane process
equi pnent is used to produce both am no and phenolic resins. For
such facilities, conplying with two different sets of standards
woul d be difficult, if not inpossible. 1In addition, the em ssion
points for facilities manufacturing am no and phenolic resins are
the sanme (reactor and non-reactor process vents, dryer vents,
storage vessels, wastewater, and equi pnent | eaks) and the
resulting em ssion characteristics are very simlar. Lastly,
am no and phenolic manufacturing facilities use the sane types of
control devices to control HAP em ssions from correspondi ng
em ssion points; that is, there are no significant differences in
the types of control technol ogies applicable to controlling

em ssions fromam no and phenolic resins manufacturing processes.



Common HAP control technol ogies are applicable to all production
operations at all of the facilities.

Anot her consideration in treating am no and phenolic resin
facilities under a single set of standards is the cost invol ved
i n devel opi ng the standards and in conplying with the standards.
For the EPA, it is nore efficient and | ess costly to develop a
single standard than to devel op separate standards for nultiple
source categories that have simlar em ssion characteristics and
applicable control technologies. A single set of standards w |
ensure that process equi pnent with conparable HAP em ssions and
control technol ogies are subject to consistent em ssion control
requi renents. In addition, conpliance and enforcenent activities
woul d be nore efficient and | ess costly.

In summary, the information obtained during the information
gat heri ng phase of the project denonstrated that the
manuf act uri ng processes, em ssion characteristics, and applicable
control technologies for facilities in these two source
categories are simlar. Based on these factors, the EPA
concl uded that these two source categories are to be treated as a
singl e source category for purposes of this rul emaking. For
pur poses of the proposed rule, the term am no/phenolic resin, and
simlar ternms, will be used to indicate that the two source
categories of am no resins and phenolic resins have been treated
as a single source category for purposes of developing this rule.

As shown in Table 3-1, a total of 99 facilities were
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identified as being in the am no/ phenolic resin source category.
| nformati on gat hered during the devel opnent of the proposed rule
i ndi cated that many of these facilities are area sources or
synthetic area sources. O the identified facilities, 40 are
consi dered maj or sources (see “Maj or source popul ation of am no
and phenolic resin facilities for purposes of MACT anal ysis,”
Docket ItemI1-B-10, for the procedures used to determ ne major

sources?). The proposed rule applies only to nmmjor sources.

' In this nenorandum 44 major sources are identified.
After the original data were collected, several facilities have
cl osed or have been otherwi se identified as not being in the
source category. Thus, the total nunber of sources identified as
“major” is estimated to be 40.
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5.0 BASELI NE EM SSI ONS
Basel i ne organic HAP em ssions for the six em ssion points
for the Am no/ Phenolic Resins Industry are presented in
Table 5-1. As shown in the table, the total nationw de esti nmated
organi ¢ HAP em ssions are over 644 negagrans per year (Mg/yr) for
the 40 maj or existing sources.

Tabl e 5-1. BASELI NE ORGANI C HAP EM SSI ONS BY EM SSI ON PO NT
FOR MAJOR EXI STI NG SOURCES

Em ssi on Poi nt Em ssi ons

(My/yr)

React or Batch 202. 4

Process Vents

Non-react or Batch 109. 0

Process Vents

Cont i nuous Process 116. 4

Vent s

St or age Vessel s 65. 4

Wast ewat er 6.1

Equi pnment Leaks 144. 6

Tot al 643. 9

The organic HAP em tted include formal dehyde, nethanol,
phenol , xylene, and toluene. The quantity of em ssions for each
i ndi vi dual organi c HAP was not determ ned; however, formal dehyde,
met hanol , and phenol are estimated to conprise the | argest
quantity of em ssions. The predom nant organic HAP emtted by
each em ssion point are identified in Table 5-2.

TABLE 5-2. PREDOM NANT HAP EM TTED
BY EM SSI ON PO NT
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Em ssi on Poi nt

HAP Em tted

React or Batch Process Vents

f or mal dehyde, net hanol, phenol

Non-reactor Batch Process
Vent s

f or mal dehyde, net hanol
phenol , xyl ene

Cont i nuous Process Vents

f or mal dehyde, net hanol

St or age Vessel s

f or mal dehyde, phenol ,
met hanol , tol uene, xylene

WASt ewat er

f or mal dehyde, net hanol

Equi pnment Leaks f or mal dehyde, net hanol, phenol

As described in Chapter 3, organic HAP are emtted from
reactor batch process vents, non-reactor batch process vents,
conti nuous process vents, storage vessels, wastewater, and
equi pnent | eaks. Reactor batch process vents conprise the
| argest portion of these em ssions (over 31%, followed by
equi pnent | eaks, continuous process vents, and non-reactor batch
process vents.

Em ssion estimtes were nade for each of the 40 nmaj or
sources in active operation. Emssions for reactor batch process
vents, non-reactor batch process vents, continuous process vents,
storage vessels, and wastewater were based on information
submtted by each facility. For nost of these em ssion points,
the em ssions reported by the facility were used. However, for
sone of the facilities, em ssions had to be estimated. For
exanpl e, for a nunber of facilities, reactor and non-reactor

batch process vents em ssions were estimated using an average
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em ssion factor, which was derived frominformation provided by
the other facilities, and the production capacity reported by the
facility.

In sone instances, the em ssions provided for wastewater was
not used because it contained em ssions fromsewers, which were
not considered part of wastewater under the proposed rule.

For equi pnent | eaks, baseline em ssions were estimted using
equi pnent conponent counts, type of service (i.e., gas/vapor,
[ight liquid, heavy liquid), the percent HAP in contact with the
conponent, the tine in HAP service, and uncontrolled or
controll ed em ssion factors, as appropriate, for each conponent
type and service. Many facilities provided equi pnent conponent
counts. For those facilities that did not provide specific
conponent counts, equi pnent conponent counts were estimated using
information on the nunber and type (i.e., light liquid or heavy
liquid) of storage vessels and conponent count factors (e.g.,
nunmber of valves in light liquid service per light liquid storage
vessel ). Type of service was based on the facility’s
identification of whether or not the conponent was in gas/vapor,
l[ight liquid, or heavy liquid service. Were this information
was not avail able, the type of service was based on the conpounds
bei ng used. For exanple, unless otherw se indicated, the
conposition of formalin was assuned to be 37% f ormal dehyde and 7%
met hanol conponent, which is a common fornul ation for formalin.
Thi s assunption makes formalin a heavy |iquid.
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If facilities did not provide specific information on the
percent HAP in contact with the conponents or the tinme in
contact, then default values of 100% HAP (except for formalin)
and 8, 760 hours per year were used to estimte em ssions. For
formalin, the default value was 44% HAP (37% f or mal dehyde and 7%
met hanol ) .
The uncontroll ed em ssion factors were |largely based on
“Protocol for Equipnent Leak Em ssion Estimates,” EPA-453/R-93-
026, June 1993. Controlled em ssion factors were used to refl ect
the application of a |l eak detection and repair program based on
40 CFR part 60, subpart VV.
The specific calculation nmade to estimate baseline em ssions
for the six em ssion points can be found in the foll ow ng
menor anda:
. Bat ch Process Vents Anal ysis for Am no/ Phenolic Resins
NESHAP, Docket Item|Il-B-12.

. Conti nuous Process Vents Anal ysis for Am no/ Phenolic
Resi ns NESHAP, Docket Item 1 -B-15.

. St orage Vessels Anal ysis for Am no/ Phenolic Resins
NESHAP, Docket ItemI1-B-13.

. Wast ewat er Anal ysis for Am no/ Phenolic Resins NESHAP
Docket Item || -B-14.

. Equi prrent Leak Anal ysis for Am no/ Phenolic Resins

NESHAP, Docket Item|Il-B-11.
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6.0 MACT FLOORS AND REGULATORY ALTERNATI VES

This chapter presents the approach used to determ ne nmaxi mum
achi evabl e control technol ogy (MACT) floors and regul atory
alternatives beyond the MACT floor for the am no/ phenolic resin
production source category. The 1990 Cean Air Act (Act)
requirenents for the determ nation of MACT floors are discussed
in 6.1. The general approach used to determ ne the MACT fl oors
and regul atory alternatives beyond the MACT floor for the
am no/ phenolic resin source category is discussed in 6.2. The
MACT floors, regulatory alternatives beyond the MACT fl oor, and
sel ected standards are presented by em ssion point in 6.3 through
6. 10.
6.1 CLEAN Al R ACT REQUI REMENTS

The Cean Air Act as anended in 1990 requires EPA to
pronmul gate em ssion standards to reflect the maxi num degree of
reduction in em ssions of HAP that EPA determ nes is achievable
for new or existing sources. This control level is referred to
as MACT. The Act also states how to determ ne the | east
stringent |level allowed for a MACT standard; this |evel has cone
to be known as the "MACT floor." Consideration of control |evels
nore stringent than the MACT floor must reflect consideration of
the cost of achieving the em ssion reduction, and any non-air
quality, health, and environnental inpacts, and energy

requirenents.
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For new sources, the standards for a source category or
subcategory "shall not be |ess stringent than the em ssion
control that is achieved in practice by the best controlled
simlar source, as determ ned by the Adm nistrator"”

[section 112(d)(3)]. Existing source standards nust be no | ess
stringent than the average em ssion |[imtation achieved by the
best performng 12 percent of the existing sources (for which EPA
has em ssions information) for source categories and
subcategories with 30 or nore sources or the average em ssion
limtation achieved by the best performng 5 sources (for which
EPA has em ssions information) for source categories or
subcategories with fewer than 30 sources [section 112(d)(3) of
the Act]. These two minimumlevels of control define the MACT

fl oor for new and exi sting sources.

Two interpretations were previously eval uated by the EPA for
representing the MACT floor for existing sources. One
interpretation is that the MACT floor is represented by the worst
performng facility of the best 12 percent of perform ng sources.
The second interpretation is that the MACT floor is represented
by the "average em ssion limtation achi eved" by the best
perform ng sources, where the "average" is based on a neasure of
central tendency, such as the arithnetic nean, nedian, or node.
This latter interpretation is referred to as the "higher floor

interpretation.” In a June 6, 1994 Federal Register notice (59

FR 29196), the EPA presented its interpretation of the statutory
6- 2



| anguage concerning the MACT floor for existing sources. Based
on a review of the statute, legislative history, and public
comments, the EPA believes that the "higher floor interpretation”
is a better reading of the statutory | anguage. The determ nation
of the MACT floor for existing sources under the proposed rule
foll owed the "higher floor interpretation.”
6. 2 GENERAL APPROACH FOR MACT FLOORS AND REGULATORY ALTERNATI VES
BEYOND THE MACT FLOOR

There are 40 facilities that are major sources in the
am no/ phenolic resins production source category. MACT floors
were determ ned separately for each em ssion point. For existing
sources, the Clean Air Act requires the MACT floor to be set by
t he average of the best perform ng 12 percent of existing
sources; 5 sources (40 sources x 0.12 = 5 sources) represent the
best performng 12 percent. Therefore, a separate MACT fl oor was
determ ned for each em ssion point and the “best performng” 5
sources for each em ssion point could be different. For new
sources, the MACT floor is set by the best controlled existing
source. The best controlled source may differ for each em ssion
point. For both existing and new sources, regulatory
al ternatives beyond the MACT Fl oor were investigated. Regulatory
alternatives beyond the MACT floor were incorporated into the
proposal as appropriate after consideration of cost and any non-
air quality, health, and environnental inpacts, and energy
requi renents. Table 6-1 provides the new and exi sting MACT
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floors, regulatory alternatives beyond the MACT fl oor considered,
and sel ected standards for each of the foll owm ng em ssion points:
storage vessel s, continuous process vents, reactor batch process
vents, non-reactor batch process vents, heat exchange systens,

wast ewat er, and equi prment | eaks.
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Tabl e 6-1.

ANALYSI S FOR EXI STI NG AND NEW AFFECTED SOURCES

MACT FLOOR AND REGULATORY ALTERNATI VES BEYOND THE MACT FLOOR

Regul at ory
Emi ssi on MACT FI oor Al ternatives Sel ected Standard
Poi nt Consi dered
Exi sti ng New Exi sti ng New Exi sti ng New
St or age Aqueous Aqueous None None Aqueous Aqueous
Vessel s f or mal dehyde f or mal dehyde f or mal dehyde f or mal dehyde
vessel s >10, 000 | vessels >10, 000 vessel s >10, 000 | vessels >10, 000
gal | ons gal | ons gal | ons gal | ons
capacity with capacity with capacity with capacity with
vapor pressure vapor pressure vapor pressure vapor pressure
>0. 47 psi a; >0. 47 psi a; >0. 47 psi a; >0. 47 psi a;
Control |evel Control |evel
of 50% of 50%
Non- aqueous Non- aqueous Non- aqueous Non- aqueous
f or mal dehyde f or mal dehyde f or mal dehyde f or mal dehyde
vessel s >10, 160 | vessels >10, 160 vessel s >10, 160 | vessels >10, 160
gal | ons gal | ons gal | ons gal | ons
capacity with capacity with capacity with capacity with
vapor pressure vapor pressure vapor pressure vapor pressure
>2.45 psia; and | »2.45 psia; and >2.45 psia; and | >2.45 psia; and
>90, 000 gal l ons | >90, 000 gal |l ons >90, 000 gal l ons | >90, 000 gal |l ons
capacity with capacity with capacity with capacity with
vapor pressure vapor pressure vapor pressure vapor pressure
>0. 45 psi a; >0. 45 psi a; >0. 45 psi a; >0. 45 psi a;
Control |evel Control |evel Control |evel Control |evel
of 50% of 95% of 50% of 95%
Cont i nuous No contr ol 85% eni ssi on HON HON No contr ol 85% control for
Process reduction sone vents and
Vent s t he HON
provi sions for
ot her vents
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MACT FLOOR AND REGULATORY ALTERNATI VES BEYOND THE MACT FLOOR

Tabl e 6-1.
ANALYSI S FOR EXI STI NG AND NEW AFFECTED SOURCES
Regul at ory
Emi ssi on MACT Fl oor AIternatives Sel ected Standard
Poi nt Consi der ed
Exi sti ng New Exi sti ng New Exi sti ng New
React or 93% em ssi on 95% em ssi on 95% None 93% em ssi on 95% em ssi on
Bat ch reduction with reduction with em ssi on consi der ed reduction with reduction with
Process an alternative an alternative reducti on an alternative an alternative
Vent s emssion limt emssion limt based on emssion limt emssion limt
of 0.017 of 0.01 conbusti on of 0.017 of 0.01
kil ogram of HAP | kil ogram of HAP kil ogram of HAP | kil ogram of HAP
per megagram of | per negagram of per megagram of | per negagram of
pr oduct pr oduct product pr oduct
Non- reduce overal l reduce overal l 95% 95% reduce overal l reduce over al
React or em ssi ons by em ssi ons by em ssi on em ssi on em ssi ons by em ssi ons by
Bat ch 68% f or 83% f or reducti on reducti on 68% f or 83% f or
Process af fected af fected based on based on af fected af fected
Vent s sources with sources with conbusti on | conbusti on sources with sources with
uncontrol | ed uncontrol | ed . . uncontrol | ed uncontrol | ed
em ssions from em ssions from em ssions from em ssions from
the col |l ection the coll ection the col |l ection the coll ection
of non-reactor of non-reactor of non-reactor of non-reactor
batch process batch process batch process batch process
vents greater vents greater vents greater vents greater
t han or equal t han or equal t han or equal than or equa
to 0.23 My/yr to 0.23 My/yr to 0.23 My/yr to 0.23 My/yr
Heat moni tor for moni tor for HON HON moni tor for moni tor for
exchange | eaks | eaks | eaks according | | eaks according
syst ens to the HON to the HON
provi si ons provi si ons
Wast ewat er No contr ol No contr ol HON HON No contr ol HON
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Tabl e 6-1.

ANALYSI S FOR EXI STI NG AND NEW AFFECTED SOURCES

MACT FLOOR AND REGULATORY ALTERNATI VES BEYOND THE MACT FLOOR

Regul at ory
Emi ssi on MACT FI oor Alcger ngt [ vgs Sel ected Standard
Poi nt nsi dere
Exi sti ng New Exi sti ng New Exi sti ng New
Equi pnent No control LDAR program at (1) socMm (1) HON HON LDAR HON LDAR
Leaks Solutia’'s wW LDAR
Springfield, MA (2) HON
facility (SOCM LDAR
W)

6-7



6.3 DETERM NATI ON OF MACT FLOORS FOR STORAGE VESSELS

This section describes the approach taken for determ ning
the MACT floor for storage vessels at existing and new affected
sources. Table 6-2 presents the storage vessel data for those
facilities that had applied controls to any of their storage
vessels (i.e., the MACT floor facilities). The entire analysis
islimted to this data set. Applicability criteria and contro
| evel s for the MACT fl oor were devel oped using the sanme approach
used for the devel opnent of the HON

6.3.1 MACT Floors for Storage Vessels at Existing Sources

The MACT floor for existing sources is set by the average
performance for the best performng 12 percent of existing
sources for categories with 30 or nore sources. In this proposed
rule, the category contains 40 facilities that are major sources.
Therefore, the best performng 12 percent of existing sources is
represented by the best performng 5 facilities. The best
performng 5 facilities were selected based on the sane approach
as used in developing the MACT floor for storage vessels under
the HON. Applicability criteria and control levels for the MACT
fl oor were al so devel oped using the HON approach. Note that
there are only 4 facilities that control storage vessels at

baseline. The fifth facility of the best performng 5 could be
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Tabl e 6- 2. AM NO' PHENCLI C RESI N STORAGE VESSELS RAW MATERI AL TANKS
FROM BEST PERFORM NG 5 FACI LI TI ES
No . . Vapor Si 70 Control Device Emi ssi ons
Tanks Conpany Locati on Cheni cal PE Szf;; e (gal) Cont r ol Ef fF|>eCrlceency Uncont . | Cont .
5 tks Bor den Fayetteville, aqueous 0. 47 55, 000 |Scrubber 50% 912 456
NC f or mal dehyde
15 tks Bor den Fayetteville, aqueous 0. 47 16,000 |Scrubber 50% 812 406
NC f or mal dehyde
2 tks Bor den Fayetteville, phenol <0.01 25, 000 None 0% 260 260
NC
1tk Bor den Fayetteville, nmet hanol 1.63 30, 000 None 0% 73 73
NC distillate
1tk Bor den Fayetteville, nmet hanol 1.63 20, 000 None 0% 49 49
NC distillate
1tk Bor den Fayetteville, aqueous 0. 47 10, 000 |Scrubber 50% 33 16
NC f or mal dehyde
8 tks Bor den Loui sville, KY aqueous 0. 47 20, 000 |Scrubber 50% 704 352
f or mal dehyde
2 tks Bor den Loui sville, KY distillate 1.63 20, 300 None 0% 695 695
3 tks Bor den Louisville, KY phenol <0.01 20, 300 None 0% 500 500
1tk Bor den Louisville, KY et hyl ene <0.01 20, 000 None 0% 1 1
gl ycol
1tk Bor den Loui sville, KY t ol uene 0.71 4, 500 None 0% 1 1
1tk Cyt ec Wal Ii ngford, CT nmet hanol 1.63 20, 000 None 0% 2981 2981
distillate
1tk Cyt ec Wal | i ngford, CT nmet hanol 1.63 11, 600 None 0% 2865 2865
distillate
1tk Cyt ec Wal | i ngford, CT nmet hanol 1.63 15, 000 None 0% 2865 2865
distillate
1tk Cyt ec Wal | i ngford, CT nmet hanol 2.45 50, 000 |Scrubber 95% 946 a7
1tk Cyt ec Wal |i ngford, CT nmet hanol 2.45 50, 000 |Scrubber 95% 946 a7
1tk Cyt ec Wl | i ngf ord, CT| nmet hanol wash 2.45 10, 159 |Scrubber 95% 625 31
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Table 6-2. AM NO PHENCOLI C RESI N STORAGE VESSELS RAW MATERI AL TANKS
FROM BEST PERFORM NG 5 FACI LI TI ES
No . . Vapor Si 70 Control Device Eni ssi ons
Tanks Conpany Locati on Cheni cal PE Szf;; e (gal) Cont r ol Ef fF|>eCrlceency Uncont . | Cont .
1tk Cyt ec Wal Ii ngford, CT recovered 2.45 10, 000 None 0% 600 600
nmet hanol
1tk Cyt ec Wal | i ngford, CT|nmethyl forncel 0. 45 90, 000 |Scrubber 95% 452 23
1tk Cyt ec Wl | i ngford, CT| nmet hanol wash 2.45 10, 159 |Scrubber 95% 222 11
1tk Cyt ec Wal |i ngford, CT xyl ene <1.5 15, 000 None 0% 70 70
1tk Cyt ec Wal Ii ngford, CT aqueous 0. 15 90, 000 |Scrubber 95% 32 2
f or mal dehyde
1tk Si npson Portl and, OR aqueous 0. 47 47,972 |Scrubber 85% 1420 213
Ti mber f or mal dehyde
1tk Si npson Portl and, OR nmet hanol 1.93 80, 926 None 0% 280 280
Ti nber
1tk Si npson Portl and, OR phenol <0.01 51, 702 None 0% 160 160
Ti nber
Not e: The capacity values (size in gallons) apply separately to each storage vessel, while

the uncontrolled and controlled em ssions (I b/yr) apply collectively to the group of storage
vessels for that specific facility.
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any one of the other uncontrolled facilities; the term *best
performng 5" is used even though there are only four facilities
that control storage vessels at baseline.

For existing sources, the HON approach determ nes whet her or
not there is control at the MACT floor by considering the overal
control status of each facility independently, judging each
facility as controlled or uncontrolled based on a predom nance of
controlled or uncontrolled storage vessels. For exanple, if 8
out of 10 storage vessels are controlled at a given facility, the
overall control status of that facility is “controlled.” Next,

t he HON approach | ooks at a predom nance of the best performng 5
facilities. |If at least 3 out of the 5 facilities are consi dered
“controlled,” a MACT floor of control is considered to exist.
Tabl e 6-3 presents a sunmary of the nunber of uncontrolled and
control |l ed storage vessels at each of the four facilities that
controll ed storage vessels at the baseline and presents the HON
approach finding that the existing source MACT floor is

“controlled.”
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Table 6-3. HON ANALYSI S OF RAW MATERI AL TANKS

Facility > atouust _ofcotncftraoll e Lgilocn(;nrtorlcl)leldedor

vl | %;?g’rd, CT 6 out of 11 Control | ed
SiggffPalhfbgg’ 1 out of 3 Uncontrol | ed
Fayet?oervdielr;’e, NC 21 out of 25 Control | ed
LouiBsOvridIelné, KY 8 out of 15 Control | ed
Faci |11y Average . |facilities Cont ol I ed

2 The facility level controlled/uncontrolled decision is based on
whet her or not a majority of tanks are controll ed.

The HON approach expresses applicability criteria in terns
of vapor pressure and vessel capacity cutoffs. Once a finding of
“controlled” is made for the MACT floor, the first step in
devel oping applicability criteriais to plot all the tanks in the
best perform ng 5 popul ati on on a graph of vapor pressure versus
capacity and identify themas controlled or uncontrolled. The
second step is the devel opnent of vapor pressure and capacity
cutoffs that would descri be those tanks that are controlled and
excl ude tanks that are uncontrolled. Mre than one set of vapor
pressure and storage vessel capacity cutoffs may be devel oped, as
was the case for this analysis for the existing source MACT

floor. The following applicability criteria were devel oped:
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Aqueous formal dehyde >10, 000 gall ons capacity with
vapor pressure >0.47 psia
Non- aqueous for mal dehyde >10, 160 gal l ons capacity with
vapor pressure >2.45 psia; and
>90, 000 gall ons capacity with
vapor pressure >0.45 psia
Two sets of criteria were devel oped because the storage vessels
in the best performing 5 facility data set naturally |end
t hensel ves to division based on the material stored (i.e.,
aqueous fornmal dehyde or other materials), and because the HON
approach requires that storage vessels that are not controlled be
excluded by the applicability criteria.
The control level for the MACT floor is established based on
the control levels at the baseline. O the best performng 5
facilities, there are a total of 36 controlled storage vessel s of
which 6 are controlled to 95 percent, 1 is controlled to 85
percent, and 29 are controlled to 50 percent. The nedian and
nmode, which is 50 percent, was chosen to represent the MACT fl oor
control |evel

6.3.2 MACT Floors for Storage Vessels at New Sources

The MACT floor for new sources is set by the best controlled
source. Using the HON approach for new sources, the best
controlled source (here, the best controlled am no/ phenolic resin
facility) is identified based on the absol ute nunber of storage

vessel s controll ed.
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The Borden, Fayetteville facility is the best controlled
source based on absol ute nunber of storage vessels controll ed.
However, the only controll ed storage vessels are agueous
for mal dehyde storage vessels and this | eaves storage of other raw
materials (i.e., non-aqueous formal dehyde) unaddressed. The
Cytec, Wallingford facility is the next best controlled facility
based on the absol ute nunber of storage vessels controlled and
i ncludes other raw materials anong the controll ed vessels. The
Borden, Fayetteville facility is the best controlled facility for
aqueous fornmal dehyde storage vessels, and the Cytec, Wallingford
facility is the best controlled facility for non-aqueous
f or mal dehyde storage vessels. Therefore, separate floors were
set for aqueous fornal dehyde and non-aqueous formal dehyde storage
vessel s.

Li ke the process for existing sources, vapor pressure and
capacity cutoffs were devel oped that include those storage
vessels that are controlled at baseline and excl ude storage
vessels that are uncontrolled at baseline. The storage vessels
at the Borden, Fayetteville facility were used to devel op the
aqueous fornmal dehyde criteria, and the storage vessels at the
Cytec, Wallingford facility were used to devel op the non-aqueous
formal dehyde criteria. The follow ng storage vesse

applicability criteria were devel oped:
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Aqueous formal dehyde >10, 000 gall ons capacity with

vapor pressure >0.47 psia

Non- aqueous for mal dehyde >10, 160 gal l ons capacity with

vapor pressure >2.45 psia; and
>90, 000 gall ons capacity with
vapor pressure >0.45 psia
The applicability criteria for existing and new sources are
coincidentally the sanme because of the | arge nunber of storage
vessel s at the Borden, Fayetteville facility.

The control level for the new source MACT floor is
establ i shed based on the control levels at the best controlled
facility. For aqueous formal dehyde storage vessels, the best
controlled facility is the Borden, Fayetteville facility. For
non- aqueous formal dehyde storage vessels, the best controlled
facility is the Cytec, Wllingford facility.

The aqueous formal dehyde storage vessels at the Borden,
Fayetteville facility are all controlled to 50 percent.
Therefore, the MACT floor for aqueous fornal dehyde storage
vessels is 50 percent. At the Cytec, Wallingford facility sonme
non- aqueous formal dehyde storage vessels are controlled and sonme
are not controlled. The applicability criteria presented above
separate the controlled tanks fromthe uncontrolled tanks. Al
of the controlled tanks are controlled to 95 percent. Therefore,
the MACT fl oor for non-aqueous formal dehyde storage vessels is 95
per cent .
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6.4 DETERM NATI ON OF MACT FLOORS FOR CONTI NUOUS PROCESS VENTS

This section describes the approach taken for determ ning
the MACT floor for continuous process vents at existing and new
sour ces.

The first step in determning the MACT floor for continuous
process vents was to determ ne which major source facilities
control their continuous process vents. Eight facilities thought
to have continuous process vents that m ght have controls were
contacted by telephone. O these 8 facilities, continuous
process vents at 3 facilities were discovered to be batch process
vents, one facility had closed, and 4 facilities were confirnmed
to have continuous process vents. O the 4 facilities with
conti nuous process vents, 1 facility had 2 continuous process
vents (dryers) that were each controlled with a scrubber with an
85 percent control efficiency. The three remaining facilities
wi th continuous process vents did not control their process
vents. Table 6-4 presents the data for these major source
facilities included in the anal ysis.

6.4.1 MACT Floors for Continuous Process Vents at Existing

Sour ces

The MACT floor for existing sources is set by the average
performance for the best performng 12 percent of existing
sources for categories with 30 or nore sources. The best
performng 12 percent of existing sources is represented by the
best performng 5 facilities for this source category. Because
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only one facility was identified as controlling its continuous
process vents, the MACT floor for existing sources is no control.

Tabl e 6-4. CONTI NUOUS PROCESS VENT CONTROLS AT MAJOR SOURCES

Facility Locati on Control Device

BTL Tol edo, OH No Contr ol

Cytec Industries VWl lingford, CT | Two Scrubbers - Each has
85 percent efficiency

Ceorgia Pacific Crossett, AR No Contro

Perstorp Fl orence, MA No Contro

6.4.2 MACT Floors for Continuous Process Vents at New Sources

The MACT floor for new sources is set by the best controlled
am no/ phenolic resin production facility. The best controlled
facility has a scrubber with an 85 percent control efficiency.
The applicability criterion chosen to represent the specific
conti nuous process vents that were controlled at the MACT fl oor
is the HON total resource effectiveness (TRE) equation for a
thermal incinerator with 70 percent heat recovery. This
applicability criterion was sel ected because the HON process vent
provi sions were relied upon for part of the standard and using
the same applicability criterion to define the MACT fl oor
provi des a consi stent approach for the rule.

The expression of applicability criteriais |limted to the
TRE equation for a thermal incinerator with 70 percent heat
recovery because there was only one set of vent stream data,

which did not allow the EPA to evaluate a range of stream
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conditions that were controlled versus those that were not
controll ed. This TRE value of 1.2 was cal cul ated using the vent
stream data for the continuous process vents setting the 85
percent MACT fl oor.
6.5 DETERM NATI ON OF MACT FLOORS FOR REACTOR BATCH PROCESS VENTS
This section describes the approach taken for determ ning
the MACT floor for reactor batch process vents at existing and
new sour ces.

6.5.1 MACT Floors for Reactor Batch Process Vents at Existing

Sour ces

The MACT floor for reactor batch process vents at existing
sources is set by the average performance for the best performng
12 percent of existing sources. The best perform ng 12 percent
of existing sources is represented by the best performng
5 facilities. Each of the best peformng 5 facilities had
appl i ed secondary controls to all of their reactor batch process
vents; this fact necessitates that the proposed rule require
control of all reactor batch process vents with no applicability
criteria. Table 6-5 presents the data for the best performng 5
facilities in terns of reactor batch process vent controls.

The data set used for setting the MACT floor was limted to
the 17 facilities for which the 1992 I CR responses indicated that
secondary controls had been applied to reactor batch process

vents. These facilities were contacted via tel ephone during 1997
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and were asked a series of questions in order to clarify the data

that were reported in the 1992 I CR responses. Sone of the topics
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Tabl e 6-5. BEST PERFORM NG 5 FACI LI TI ES FOR REACTOR BATCH PROCESS VENTS
BASED ON APPLI ED SECONDARY CONTROLS 2
Facility Type of Producti on Col | ocat ed Secondary Em ssi on
Resi n of wth Controls Fact or
Met hyl at ed For mal dehyde (ki |l ograns
Resi ns Plant (Y/'N) of HAP per
(Nor % megagr am of
pr oducti on)
Ranbar P N N t her mal 0. 84
I nci ner at or
(95%
CGeorgia Pacific, AP N Y catal ytic 0.01
Taylorsville, M I nci ner at or
(95%
Ceorgia Pacific, AP 5 - 10% N caustic 0. 017
Port Wentworth, GA t reat ment
(93%
Bor den, P N Y scrubber (90% CB
Louisville, Ky
Sol uti a, A 100% N scrubber (85% CB

Addyst on, OH

a
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that were covered during the tel econferences included the
presence and purpose of a primary condenser, em ssions before and
after the primary condenser, efficiency of the primary condenser
and secondary control devices, whether the facility was
collocated wth a formal dehyde plant, and whether the facility
produced net hyl ated resins.

In considering the best performng 5 facilities based on
appl i ed secondary controls, the data were evaluated to determ ne
if the collocation with formal dehyde plants or the production of
nmet hyl ated resins influenced the application of secondary
controls, specifically the use of conbustion devices. No
patterns energed. One conbustion device is at a phenolic
producer (Ranbar) that does not produce any nethyl ated resins and
is not collocated with a fornmal dehyde plant. The other
conbustion device is at an am no/ phenolic producer (Ceorgia
Pacific, Taylorsville) that does not produce any nethyl at ed
resins and is collocated with a formal dehyde pl ant.

In addition, the data were evaluated for patterns of applied
secondary controls versus the production capacity of facilities.
Again, no patterns energed. One conbustion device is |ocated at
a 816 My/yr (1.8 mllion I b/yr) producer (Ranbar), and the other
conbustion device is |located at a 69,851 My/yr (154 mllion
| b/yr) producer (Ceorgia Pacific, Taylorsville). These
production capacities are typical small and large facilities,
respectively.
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I n concl usi on, because of the good distribution of
met hyl ators and non-nethyl ators, facilities collocated with
f or mal dehyde plants and those not, and am no only, phenolic only,
and am no/ phenolic producers within the best performng 5
facilities, the best performng 5 facilities were consi dered
representative of the industry.

The EPA considered two options for the MACT floor. The
options considered included selecting the percent reduction for
the nedian facility or averaging the percent reduction values for
the best performng 5 facilities and determning the alternative
emssion limt in a simlar manner. The option selected uses the
medi an facility for establishing the percent reduction and the
alternate emssion limt. The Georgia Pacific, Port Wentworth
facility represents the nedian facility of the best perform ng 5.
Usi ng the percent reduction value and the em ssion factor for
this facility, the MACT fl oor was sel ected as 93 percent em ssion
reduction with an alternative emssion limt of 0.017 kil ogram of
HAP per megagram of product.

The option of averaging the percent reductions for the best
performng 5 facilities was not sel ected because providing the
corresponding alternate em ssions |imt would require averaging
the em ssions factors for the best performng 5 facilities.
Because of the exceptionally high em ssion factor for Ranbar
(0.84 kil ogram of HAP per negagram of product), which is a
facility wth a conbustion device expected to have a | ow
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em ssions factor, the EPA judged that this approach would not
provide a reasonable alternative emssions limt.

6.5.2 MACT Floors for Reactor Batch Process Vents at New Sources

The MACT floor for reactor batch process vents at new
sources is set by the best controlled am no/ phenolic resin
facility. Referring back to Table 6-5, a review of the best
performng facilities reveals two facilities with conbustion
controls. In selecting the best controlled facility, the Ranbar
and Ceorgia Pacific, Taylorsville facilities were considered as
equally controll ed. Because the em ssion factor for the Ranbar
facility is judged to be exceptionally high considering the
reported secondary controls, the Georgia Pacific, Taylorsville
facility was selected as the best controlled facility.
Therefore, the first option that was chosen as the MACT floor is
95 percent em ssion reduction with an alternative standard of
0.01 kil ogram of HAP per negagram of product.

6.6 DETERM NATI ON OF MACT FLOORS FOR NON- REACTOR BATCH PROCESS
VENTS

This section describes the approach taken for determ ning
the MACT floor for non-reactor batch process vents at existing
and new affected sources.

6.6.1 MACT Floors for Non-Reactor Batch Process Vents at

Exi sting Sources

The MACT floor for non-reactor batch process vents at
exi sting sources is set by the average performance for the best
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performng 12 percent of existing sources. The best performng
12 percent of existing sources is represented by the best
performng 5 facilities. The best performng 5 facilities were
sel ected based on the overall em ssion reduction achi eved by each
facility. Al of the best performng 5 facilities had applied
controls to sone of their non-reactor batch process vents, and
two of the best performng 5 facilities had applied controls to
all of their non-reactor batch process vents. This baseline
control situation, and the [imted data set available for the
analysis, led the EPA to consider a single option for the

devel opnent of existing source MACT fl oor based on achieving a
specified em ssion reduction for the collection of non-reactor
bat ch process vents within the affected source. Table 6-6
presents the data for the best performng 5 facilities in terns
of non-reactor batch process vent controls and the overal

em ssion reduction achieved by each facility. The facility
average em ssion reduction ranged from83.7 percent to 50

per cent .
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Tabl e 6-6. BEST PERFORM NG 5 FACI LI TI ES FOR NON- REACTOR BATCH PROCESS VENTS BASED ON
OVERALL PERCENT REDUCTI ON
Conpany Locati on Eni ssi on Eni ssi on Uncont’'d| Cont’d Primary |Primary| Second. Second. Conbi ned
Poi nt Poi nt Em s. Em s. Cont r ol Devi ce | Control Devi ce Eff.%
Description | (tpy) | (tpy) | Device | Eff.% | Device | FEff. %

Schenect ady| Rotterdam E14 Wei gh tank 0. 247 0. 247 None NR None
Junction, NY

Schenect ady| Rotterdam E5/ E6 Separ at or 24.1 0.241 |Condenser NR Scr ubber NR 99.5
Junction, NY Tank

Schenect ady| Rotterdam E7 Hol d Tank 25.2 0.252 |Condenser 99 None NR NR
Junction, NY

Schenect ady| Rotterdam E4 Hol di ng Tank 12.1 12.1 None None
Junction, NY

Schenect ady| Rotterdam | E15/E16 M x Tank 7.31 0. 3654 |Condenser NR Scr ubber NR 95
Junction, NY Uni t

Schenect ady| Rotterdam E20 Separ at or 21.7 0.11 Condenser NR Scr ubber 99.5
Junction, NY Uni t

Schenect ady| Rotterdam E19 Hol d Tank 6.76 0.879 |Condenser 87 None
Junction, NY

Schenect ady| Rotterdam E21 Recycl e 0.182 0.182 None None
Junction, NY System

Schenect ady| Rotterdam | E22/ E23 |Recycl e Tank 2.31 0. 0231 |Condenser 99 None
Junction, NY

Schenect ady| Rotterdam E24 Fl aki ng belt 5.67 2.84 Scr ubber NR None
Junction, NY

Overall Em ssion Reduction for non-reactor batch process vents is 83.7 percent
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Tabl e 6-6. BEST PERFORM NG 5 FACI LI TI ES FOR NON- REACTOR BATCH PROCESS VENTS BASED ON
OVERALL PERCENT REDUCTI ON

Conpany Locati on Eni ssi on Eni ssi on Uncont’'d| Cont’'d Primary |Primary| Second. Second. Conbi ned
Poi nt Poi nt Em s. Em s. Cont r ol Devi ce | Control Devi ce Eff.%
Description | (tpy) | (tpy) | Device | Eff.% | Device | FEff. %
Bor den Loui sville, E1A Wei gh Tank/ 0. 25 0.12 Scr ubber 90 None
KY Fi xed Roof
Bor den Loui sville, E2A Wei gh Tank/ 0.5 0. 05 Scr ubber 90 None
KY Fi xed Roof
Bor den Loui sville, E8 Recovery 0. 004 0. 004 None None
KY (phenol)
Bor den Loui sville, E11 Cooling & 0. 005 0. 005 Scr ubber 90 None
KY Fl aki ng
Overall Em ssion Reduction for non-reactor batch process vents is 77 percent
Dynachem | Geor get own, E9 Wei gh Tank 0. 25 0. 075 Scr ubber 72 None
IL
Overall Em ssion Reduction for non-reactor batch process vents is 70 percent
Solutia |Addyston, OH E3 Met hanol 0.81 0.81 Vapor NR None
wei gh tank bal ance
Solutia |Addyston, OH E4 For mal dehyde| 0.014 0.014 None None
wei gh tank
Solutia |Addyston, OH E7 Distillation 1. 44 0.22 Scr ubber 85 None
Over head
Tank
Solutia |Addyston, OH E6 Distillation| 0.261 0. 039 Scr ubber 85 None
Feed Tank
Solutia |Addyston, OH E8 Distillation| 0.352 0. 053 Scr ubber 85 None

Bot t om Tank

Overall Em ssion Reduction for non-reactor batch process vents is 60.5 percent
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Tabl e 6-6. BEST PERFORM NG 5 FACI LI TI ES FOR NON- REACTOR BATCH PROCESS VENTS BASED ON
OVERALL PERCENT REDUCTI ON

Conpany Locati on Eni ssi on Eni ssi on Uncont’'d| Cont’'d Primary |Primary| Second. Second. Conbi ned
Poi nt Poi nt Em s. Em s. Cont r ol Devi ce | Control Devi ce Eff.%
Description| (tpy) | (tpy) | Device | Eff.% | Device | FEff. %
Bor den Fayetteville E2 Wei gh Tank 0. 084 0. 042 Scr ubber 50 None
NC
Bor den Fayetteville E2 Wei gh Tank 0. 264 0. 132 Scr ubber 50 None
NC
Bor den Fayetteville E2 Wei gh Tank 0. 209 0. 1045 | Scrubber 50 None
NC
Qvera Enission Reduction for non-reactor batch process vents is 50 percent
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The first step in determning the MACT floor was to
establish the overall percent em ssion reduction for the best
performng 5 facilities. The average percent em ssions reduction
was cal culated fromthe best performng 5 facilities.
Specifically, for each of the best performng 5 facilities, the
di fference of uncontrolled em ssions mnus controll ed em ssions
was di vided by uncontrolled em ssions to establish the average
percent em ssions reduction for the facility. Then, the average
percent em ssions reductions for the best performng 5 facilities
wer e added together and then divided by 5. The resulting average
percent em ssions reduction for the best performng 5 facilities
is 68 percent.

Facility-w de uncontroll ed em ssions from non-reactor batch
process vents were chosen as the applicability criteria, because
it was the only avail able data, and because the EPA judged that
the applicability criteria, |like the control |evel, should be an
overall value as opposed to an individual process vent specific
value. The uncontrolled em ssions cutoff of 0.23 My/yr (0.25
tpy) represents the smallest facility-w de uncontroll ed em ssions
from non-reactor batch process vents for a facility in the best
performng 5. The smallest value was selected to ensure that al
the facilities included in setting the MACT floor woul d be
represented by the applicability criteria.

Putting together the control |evel and applicability
criteria, the MACT floor for non-reactor batch process vents at
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exi sting sources requires an overall em ssions reduction of 68
percent for the collection of non-reactor batch process vents
within the source for sources with uncontrolled em ssions from
the collection of non-reactor batch process vents greater than or
equal to 0.23 My/yr (0.25 tpy).

6.6.2 MACT Floors for Non-Reactor Batch Process Vents at New

Sour ces

The MACT floor for new sources is set by the best controlled

am no/ phenolic resin production facility. Using the overal

em ssion reduction for a facility approach, the best controlled
facility achieves an overall em ssion reduction of 83.7 percent.
For purposes of the rule, this value was rounded down to 83

per cent .

In considering the uncontrolled em ssions cutoff for the new
source MACT floor, the CAAA states that existing source standards
may be | ess stringent than new source standards. By inplication,
new source standards may not be |ess stringent than existing
source standards. Based on this, the uncontrolled facility-w de
em ssions cutoff of 0.23 Myg/yr (0.25 tpy) was used because the
uncontrol l ed em ssions at the best controlled facility are 96
My/yr (106 tpy). |If the value of 96 My/yr (106 tpy) was used,

t he new source standard woul d be | ess stringent than the existing
source standard. Therefore, the MACT floor for non-reactor batch
process vents at new affected sources requires an overal

em ssions reduction of 83 percent for the collection of non-
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reactor batch process vents wthin the affected source for
af fected sources with uncontrolled em ssions fromthe collection
of non-reactor batch process vents greater than or equal to 0.23
My/yr (0.25 tpy).
6.7 DETERM NATI ON OF MACT FLOORS FOR WASTEWATER

This section describes the approach taken for determ ning
the MACT floor for wastewater at existing and new sources. The
MACT fl oor for existing and new sources is based on controls at
basel i ne.

6.7.1 MACT Floors for Wastewater at Existing Sources

The MACT floor for existing sources is set by the average of
the best performng 12 percent of existing am no/phenolic resin
production facilities. The best performng 12 percent of
exi sting am no/ phenolic resin production facilities is
represented by the best performng 5 facilities. The MACT fl oor
for existing sources is based on controls at baseline. No
facilities that are major sources were identified as controlling
their wastewater. Therefore, the MACT fl oor for existing sources
is no control.

6.7.2 MACT Floors for \WAstewater at New Sources

There are 40 facilities that are major sources in this
source category. The MACT floor for new sources is set by the
best controll ed am no/ phenolic resin production facility.
Because no facilities are controlled, the MACT floor for new
sources is no control.
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6.8 DETERM NATI ON OF MACT FLOORS FOR EQUI PMENT LEAKS

This section describes the approach taken for determ ning
the MACT floor and regulatory alternatives for existing and new
source equi pnent | eaks. For a nore detail ed discussion, please
see “Equi pnent Leak Anal ysis for Am no/ Phenolic Resins NESHAP,”
Docket ItemIl-B-11.

Based on data provided through surveys and foll ow up
t el ephone conversations, two am no/ phenolic resin facilities were
identified as having equi pnment | eak prograns subject to Federal,
State, or local regulations. These two facilities are: Georgia
Pacific's El k Gove, California plant and Solutia's Springfield,
Massachusetts plant. However, only one facility -- Solutia's
Springfield, MA, plant -- was identified as a major source. This
facility is subject to the State of Massachusetts rule 310 CVR
718(19), which essentially requires the facility to inplement a
| eak detection and repair (LDAR) program equivalent to 40 CFR
part 60, subpart WV.

6.8.1 MACT Floors for Equipnent Leaks at Exi sting Sources

The MACT floor for existing sources is set by the average
performance for the best performng 12 percent of existing
sources. The best perform ng 12 percent of existing sources is
represented by the best performng 5 am no/phenolic resin
production facilities. The only source identified as having a
LDAR program subject to local, State, or Federal regulations is
Solutia’s Springfield, MA facility. A nunber of other
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facilities have been identified as having a mai ntenance-type LDAR
program These nai ntenance-type prograns are likely to be |ess
effective at reducing em ssions than the LDAR programin place at
the Solutia, Springfield facility. Unfortunately, no information
is available to quantify the em ssion reduction being achieved
fromthese mai ntenance-type prograns. Therefore, the average of
the best performng 5 facilities cannot be defined at this tine,
and the MACT floor for equipnent |eaks for existing sources is
considered to be no control.

6.8.2 MACT Floors for Equipnent Leaks at New Sources

The MACT floor for new sources is set by the best controlled
am no/ phenolic resin facility. As noted in the previous
par agr aph, only one major source has been identified as having a
LDAR program subject to local, State, or Federal regul ations,
whi | e ot hers have nmai ntenance-type LDAR progranms. A nunber of
facilities have been identified by the EPA as repairing | eaks
when they are seen or otherwise identified (e.g., snell or
sound). However, these maintenance-type LDAR prograns are
unlikely to be nore stringent than the LDAR program bei ng
i npl enented at Solutia's Springfield, MA facility. Therefore,
the MACT floor for equipnent | eaks at new sources is represented

by the LDAR programat the Solutia, Springfield facility.
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6.9 REGULATORY ALTERNATI VES BEYOND THE MACT FLOOR

This section discusses the regulatory alternatives beyond
the MACT floor that were evaluated for each of the six em ssion
poi nts where applicable.

The MACT floor for storage vessels at existing sources was
identified as 50 percent. The MACT floor for storage vessels at
new sources was identified as 50 percent for aqueous formal dehyde
st orage vessels and 95 percent for non-aqueous formal dehyde
storage vessels. For those storage vessels with a 50 percent
em ssion reduction MACT floor, the EPA judged that the
i ncrenental em ssion reductions and costs would result in an
i ncremental cost effectiveness value that was unacceptable. This
j udgnment was based on the small increnental em ssion reduction
t hat woul d be achi eved versus the large increnmental cost in
nmoving froma scrubber to a conbustion device. Although the
change in percentage from 50 percent to 95 percent appears to be
significant, the low |l evel of HAP emtted fromthe storage
vessels in this source category would yield a small increnental
em ssion reduction being achieved.

The HON process vent provisions were evaluated as a
regul atory alternative beyond the MACT floor for continuous
process vents. The applicability of the HON process vent
provisions (i.e., TRE value) for those continuous process vents
for which stream characteristics were the basis of the analysis
were evaluated. The results are presented in Table 6-7 for
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exi sting sources and in Table 6-8 for new sources. These val ues

wer e devel oped based on those process vents for which stream data
are avail able; data were only available for the two process vents
at the MACT floor facility (i.e., Cytec Wallingford, CT).

Eval uation of the avail able data indicated that none of the

conti nuous process vents for which data were avail abl e woul d neet
the HON TRE applicability criteria.

For existing sources, the TRE values ranged from4.4 to
93.2. Based on the calculated TRE values, it is very unlikely
t hat any continuous process vents at an existing affected source
woul d neet the HON TRE applicability criteria. As the TRE val ues
show (i.e., 4.4 to 93.2), these types of continuous process vents
are not cost effective to control. Therefore, the HON process
vent provisions were not selected as the regulatory alternative
for existing sources.

For new sources, the TRE values range from1.2 to 25. 4.
Wil e the TRE val ues show that none of the continuous process
vents considered in the anal ysis would neet the HON TRE
applicability for new sources, the EPA judged that if a new
source were to have a continuous process vent wthin the cost-
ef fecti veness accepted by the EPA (i.e., with a TRE of 1.0 or
less), it should be controlled. Therefore, a two-tiered
approach, utilizing the MACT floor |evel of control for sone
conti nuous process vents and the HON provisions for other
conti nuous process vents, was chosen as the regul atory
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alternative for new sources. The HON provisions were included in

the selected regulatory alternative because it has been proven
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Tabl e 6-

7. TRE ANALYSI S FOR CONTI NUOUS PROCESS VENTS AT EXI STI NG AFFECTED SOURCES

Stream | D E( HAP) &(scfm Ht (stream TRE TRE TRE
t py Ml/ scm (flare) (T2, 0% (T2, 70%
1 11.75 10, 900 0. 040 93.2 16.9 5.1
2 14. 98 12, 700 0. 033 85.0 15.3 4.4
Stream I D Information
1 is Cytec, Wallingford - process vent (E9)
2 1is Cytec, Wallingford - process vent (E13)
Tabl e 6-8. TRE ANALYSI S FOR CONTI NUOUS PROCESS VENTS AT NEW AFFECTED SOURCES
Stream | D E( HAP) &(scfm Ht (stream TRE TRE TRE
t py Ml/ scm (flare) (T2, 0% (T2, 70%
1 11.75 10, 900 0. 040 25. 4 4.6 1.4
2 14. 98 12, 700 0. 033 23.2 4.2 1.2
Stream I D Information
1 is Cytec, Wallingford - process vent (E9)
2 1is Cytec, Wallingford - process vent (E13)
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t hrough past anal yses that the HON provisions are a cost
effective approach for controlling continuous process vents.
A two-tiered approach was used because the MACT floor is nore
stringent than the HON, the MACT floor controls continuous
process vents that the HON woul d not control.

The proposed standard for continuous process vents at new
sources utilizes the MACT floor |evel of control and the HON
process vent provisions to establish a two-tiered standard. For
conti nuous process vents with a TRE greater than 1.0 but |ess
than 1.2, 85 percent em ssion reduction is required (i.e., MACT
floor). For continuous process vents wwth a TRE value of 1.0 or
| ess, 98 percent em ssion reduction is required (i.e., HON). For
process vents with a TRE value greater than 1.2, controls are not
required. TRE values are estimated using the TRE equations from
the HON for a thermal incinerator with 70 percent heat recovery.

Because the MACT floor |evel of control for reactor batch
process vents at existing sources was based on scrubbers with 93
percent control, the next step was to consider conbustion
controls as a regulatory alternative beyond the MACT fl oor.
However, this option was not chosen, because the EPA judged that
the increnmental em ssion reductions and costs would result in an
i ncremental cost effectiveness value that was unacceptable. This
j udgnment was based on the small increnental em ssion reduction

t hat woul d be achieved in noving from 93% em ssion reduction to
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95% or 98% em ssion reduction versus the |arge increnental cost
in noving froma scrubber to a conmbustion device.

Not enough information on beyond the MACT fl oor options for
non-reactor batch process vents was available to justify
selecting a regulatory alternative beyond the MACT fl oor.

A nonitoring programto detect |eaks fromthe process into
the cooling water was selected as the standard for heat exchange
systens. This nonitoring programis the sane as the HON program
(subpart F). No MACT floor or regulatory alternatives anal yses
were perforned, due to |l ack of data. Because heat exchange
systens have been identified as a potential source of em ssions,
t he EPA judges that proposing a standard to cover this em ssion
point is warranted. However, the EPA is not aware if any heat
exchange systens exist in the am no/ phenolic resin industry and
has solicited coments frominterested persons on this subject.

The HON was considered as a regulatory alternative for both
exi sting and new sources for wastewater streans. The first step
in evaluating the HON as a regul atory alternative beyond the MACT
floor was to conpare the avail able stream data contained in the
proj ect database to the HON applicability criteria to determ ne
whet her any wastewater streans would neet the HON applicability
criteria. No wastewater streans net the HON existing source or
new source applicability criteria. 1t should be noted that there
were very little data available for wastewater streans and that
for those streans for which data were available, the data were
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partial (i.e., indicating either wastewater flow or HAP
concentration, but not both). However, based on the little data,
it appeared unlikely that a wastewater stream would be covered by
the HON applicability criteria.

Tabl e 6-9 shows those streans containing HAP regul ated by
t he HON wast ewat er provisions for which fl ow and/ or concentration
data were known and conpares the data to the HON applicability
criteria. It should be noted that the fl ow and concentration
nunbers reported by industry in the ICR and used in this analysis
represent the maxi num flow and concentration anmounts during the
process; these nunbers are not believed to be representative of
average fl ow and concentrations experienced during the process.

The HON has applicability criteria for the control of
Tabl e 9 wastewater HAP for new and exi sting sources. The
criteria are based on the follow ng annual concentrations and
flowates: (1) a total VOHAP concentration greater than or equa
to 10,000 parts per mllion by weight (ppmy) (nmg/l) at any
flowate, or (2) a total VOHAP concentration greater than or
equal to 1,000 ppnw (ng/l) and a flowate greater than or equal
to 10 | pm (37.9 gpm. The HON al so has applicability criteria
for the determnation for the control of Table 8 wastewater HAP
for new sources only based on a concentration of any Table 8 HAP
greater than or equal to 10 ppmmng/l) and a flowate greater

than or equal to 0.02 | pm (0.00528 gpm.

6- 39



Tabl e 6-9 shows that although several streanms had either
flow or concentration data that net a part of the applicability
criteria, none of these streans woul d be covered by the HON
applicability criteria.

The second step in determning the regulatory alternatives
beyond the MACT floor for wastewater at existing and new sources
was to devel op applicability criteria cut-off nodels (i.e.,
nodel s that will just barely be affected by the HON applicability
criteria). These nodels were used to determ ne em ssion
reducti ons and cost effectiveness values for wastewater streans
that would just be affected by the HON. This analysis is
presented in Table 6-10. Streans of nethanol, propional dehyde,
and a streamw th a 50/50 concentration of nethanol and
et hyl benzene, at flowrates fromO0.25 to 25 gallons per mnute at
a concentration of 10,000 ppmand a streamwth a flow rate of
37.9 gpm at a concentration of 1,000 ppmwere chosen to be
nodel ed. Met hanol was chosen because it is the nost common Tabl e
9 HAP found in the wastewater streans shown on
Tabl e 6-9. Propi onal dehyde was one of two other pollutants found
in the reported wastewater streans that is a Table 9 HAP. A
conbi nati on stream of methanol and et hyl benzene was chosen
because nethanol is the nost common HAP found in the streans and
because et hyl benzene had the highest fraction emtted (Fe) nunber
and nunbers equally as high as other HAP for fraction renoved
(Fr) and fraction neasured (Fn). Flowrates of 0.25 to 25
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gal l ons per m nute were chosen because this range of flow rates
is representative of the flow rate data provided by industry as
shown in Table 6-9. The concentrations represent concentrations
at the HON applicability criteria cutoffs.

Tabl e 6-10 presents the results of the cost effectiveness
anal ysis for wastewater control at both new and existing
facilities. This analysis was based on steam stripping as the
control option. Based on this analysis, the cost effectiveness
of inplenenting the HON for nethanol results in cost
ef fectiveness val ues of approximately $800/ton to $41, 100/t on.
The cost effectiveness of inplenenting the HON for

propi onal dehyde results in cost effectiveness val ues of
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Tabl e 6-9. WASTEWATER FLOW AND CONCENTRATI ON DATA

Facility Wast e Table 8/9 Fl ow Concentration New and Existing Sources New Sources
Name Wat er HAP rate (mg/l) HON Table 9 Criteria HON Table 8
Stream (ot her (gpm Criteria
I D pol | ut ant s) >10, 000 >1,000 | =10 ng/L | >0. 00528 gpm
(mg/l) (mg/l) and > and >10 ng/|
and any and 0. 00528
fl ow >37.9 gpm
gpm
Bor den, E2A met hanol , 2.5 no data not not not NA
Loui sville, (formal dehyde) caught caught caught
KY
Bor den, E5 nmet hanol , 2.5 no data not not not NA
Loui sville, (formal dehyde) caught caught caught
KY
Cyt ec, E23, 34, nmet hanol , 1.5 no data not not not NA
Wal | i ngford, 35, 36 (formal dehyde) caught caught caught
CcT
Cyt ec, E1l nmet hanol , 3 no data not not not NA
Cott age (formal dehyde) caught caught caught
G ove, MN
Cyt ec, E9 nmet hanol , 100 no data not not flow NA
Cott age (formal dehyde) caught caught
G ove, MN
Sol uti a, E3 met hanol , 20 4 net hanol , not not not NA
Spri ngfi el d, (formal dehyde) 1, 100 caught caught caught
VA f or mal dehyde
Sol uti a, E6 met hanol , 3 60 net hanol , not not not NA
Spri ngfi el d, (formal dehyde) 900 caught caught caught
VA f or mal dehyde
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Tabl e 6-9. WASTEWATER FLOW AND CONCENTRATI ON DATA

Facility Wast e Table 8/9 Fl ow Concentration New and Existing Sources New Sources
Name Wat er HAP rate (mg/l) HON Table 9 Criteria HON Table 8
Stream (ot her (gpm Criteria
I D pol | ut ant s) >10, 000 >1,000 | =10 ng/L | >0. 00528 gpm
(mg/l) (mg/l) and > and >10 ng/|
and any and 0. 00528
flow >37.9 gpm
gpm
Akzo, no data no data 0. 013 no data not not not NA
Loui sville, caught caught caught
KY
AVERAGE | 11.6 5649

2 Pollutants in parent heses are not Table 8/ 9 HAPs; these pollutants were incl uded

because they are present i mthe wastewater streans and affect the concentration of the
tream
B The reported value is a maximumflow rate. The stream woul d be caught by the HON at
this flowrate. However, since minimumflow rates were not reported it cannot be
ascertained for certain if the streamwould be caught when averaged over a 24 hour peri od.

“Flow or “conc” neans these streans neet the applicability criteria for flow (i.e.
37.9 gpm or concentration (i.e. 1,000 ng/l), respectively.

Thi s wast ewat er stream does not contain any Table 8 HAP
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approxi mately $300/ton to $15,200/ton. The cost effectiveness of
i npl enmenting the HON for the conbination streamresults in cost
ef fectiveness val ues of approximately $400/ton to $21, 500/t on.
Tabl e 6-10 shows that for a concentration of 10,000 ng/l, the
hi gher the flow rate, the nore cost effective it is to control
that stream

The MACT floor for wastewater for existing sources is no
control. Based on the regulatory alternatives beyond the MACT
fl oor analysis, the EPA judged that inplenenting the HON woul d be
cost effective. However, as shown in Table 6-10, the best
avai |l abl e data do not indicate that any wastewater streans at
existing facilities will definitely require control. Wthout an
i ndication that inposition of the HON wastewater standards woul d
achi eve any anount of em ssion reductions at existing sources,
the EPA did not find the cost of the applicability analysis and
recordkeeping and reporting requirenments of the regulatory
alternative beyond the MACT floor option to industry to be
justified. Therefore, the standard selected for existing sources

was no control
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Tabl e 6-10.

EM SSI ON REDUCTI ONS AND COST EFFECTI VENESS
FOR SELECTED WASTEWATER STREAMS

Met hanol
Concentration (tons per year) Tot al
Model Fl ow Mass (parts per Annual Cost
St{gam (Raﬂg (IbYX¥n) mllion) Total | i sionsd | EM ssions Cost EE;eCLLVfgﬁfs
* MeLnod |apsol ute®| Mass Reduction®| () P
1 0.25 2.1] 10, 000 11,765 6.5 1.1 2.0 $82, 330 $41, 149
2 1 8.4| 10, 000 11,765 25.8 4.4 8.0 $92, 590 $11, 569
3 2 16.7| 10,000 11,765 51.6 8.8 16.0 $99, 760 $6, 233
4 3 25.1| 10, 000 11, 765 77. 4 13.2 24.0| $104,770 $4, 364
5 5 41.8| 10, 000 11,765 129.1 21.9 40.0| $112,390 $2, 809
6 10 83.5| 10, 000 11,765 258.2 43.9 80.0] $128, 320 $1, 603
7 15 125.3| 10, 000 11,765 387.2 65. 8 120.0| $140, 920 $1,174
8 20 167.0| 10, 000 11,765 516.3 87.8 160.1| $152,110 $950
9 25 208. 8] 10, 000 11,765| 645.4 109.7 200.1] $162, 450 $812
10 37.9 316.5| 1,000 1,176 97.8 16.6 30.3] $186, 700 $6, 155
Pr opi onal dehyde

1 0.25 2.1] 10, 000 10, 000 5.5 2.2 54 $82, 330 $15, 159
2 1 8.4| 10, 000 10, 000 21.9 9.0 21.7 $92, 590 $4, 262
3 2 16.7| 10, 000 10, 000 43.9 18.0 43.4 $99, 760 $2, 296
4 3 25.1] 10, 000 10, 000 65.8 27.0 65.2] $104,770 $1, 608
5 5 41.8| 10, 000 10,000, 109.7 45.0 108.6| $112,390 $1, 035
6 10 83.5| 10, 000 10,000 219.4 90.0 217. 2| $128, 3200 $591
7 15 125.3| 10, 000 10,000, 329.2 135.0 325.9] $140, 920 $432
8 20 167.0| 10, 000 10,000 438.9 179.9 434.5| $152,110 $350
9 25 208. 8] 10, 000 10,000 548.6 224.9 543.1] $162, 450 $299
10 37.9 316.5] 1,000 1, 000 83.2 34.1 82.3] $186, 700 $2, 268
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Tabl e 6-10.

EM SSI ON REDUCTI ONS AND COST EFFECTI VENESS
FOR SELECTED WASTEWATER STREAMS

Met hanol / Et hyl Benzene

Model Fl ow Mass Concentration (tons per year) Tot al Cost
Stream Rat e WV (parts per Total |Enissions?| Em ssions Annual Ef f ecti veness
ID (gpm (I b/ min) mllion) Mass® Reduct i on® Cost ($ per ton)

Met hod |Absol ut e? ($)'
305°2
1 0. 25 2.1| 10, 000 10, 753 5.9 2.9 3.8 $82, 330 $21, 472
2 1 8. 4| 10, 000 10, 753 23.6 11.8 15.3 $92, 590 $6, 037
3 2 16. 7| 10, 000 10, 753 47.2 23.6 30.7 $99, 760 $3, 252
4 3 25.1| 10, 000 10, 753 70. 8 35.4 46.0| $104,770 $2, 277
5 5 41. 8| 10, 000 10, 753| 118.0 59.0 76.7| $112,390 $1, 466
6 10 83. 5| 10, 000 10, 753| 236.0 118.0 153. 4| $128, 320 $837
7 15 125. 3| 10, 000 10, 753| 353.9 177.0 230.1| $140,920 $613
8 20 167.0| 10, 000 10, 753| 471.9 236.0 306.7| $152,110 $496
9 25 208. 8| 10, 000 10, 753| 589.9 294.9 383.4| $162, 450 $424
10 37.9 316.5| 1,000 1,075 89.4 44.7 58.1| $186, 700 $3, 212

a

val ue to be conpared with the HON applicability criteria for concentration

Concentration as measured using Method 305.

The val ue neasured using Method 305 is the

Dividing a

concentration nmeasured using Method 305 by the F, (fraction nmeasured) value yields the
sol ute concentrati on.

gb

as the basis for estimating enissions and eni ssion reductions.

Concentration as neasured using a nethod other than Method 305.

The absol ute value is used
Mul ti plying the absol ute

concentration by the F, (fraction nmeasured) value yields the Method 305 concentration

D Q O

Tot al
HAP air
HAP air

em SsSi ons.

mass of HAP in water.

em ssi on reductions.
Costs based on steam stri ppi ng.
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However, the HON was chosen by EPA as the standard for new
sources. The EPA believes that because new sources w |l already
be required to characterize their emssions for the Title V
permt application, the additional cost of the applicability
anal ysis associated with the wastewater provisions would be
acceptabl e given the potential for reduci ng em ssions.

For equi pnent | eaks at existing sources, two regulatory
alternatives were identified -- (1) 40 CFR part 60, subpart W
and (2) the Hazardous Organi c NESHAP (HON) LDAR program under 40
CFR part 63, subpart H (referred to hereafter as the HON LDAR
program. Table 6-11 provides a brief summary of subpart VWW's
and the HON s LDAR program For new sources, the regul atory
alternative evaluated was the application of the HON LDAR program
, because the MACT floor is equivalent to the subpart VW program

I n conducting the regulatory analysis, there are several
itens that need to be identified to determ ne whether or not any
of the regulatory alternatives are cost effective. First,
conponent counts for each of the major sources need to be
determ ned. Second, estimates of em ssions and em ssion
reductions need to be made. Third, the costs associated with the
LDAR prograns need to be estimated. The follow ng paragraphs

present the nmethods used in the regulatory alternative anal ysis.
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Tabl e 6-11.

SUMVARY OF LDAR REGULATORY ALTERNATI VES

Conponent and Service

40 CFR Part 60,

40 CFR Part 63,

Subpart W Subpart H
Val ves, gas/vapor and Mont hly nonitoring with skip period Quarterly nonitoring with
light liquid option for quarterly monitoring. Leak | eak definition of 500 ppm
definition = 10,000 ppm (Phase I11).
Val ves, heavy liquid If indication of |eak (sight, sound, smell), nonitor to confirmleak
Punps, heavy liquid (leak definition = 10,000 ppm) and then repair
Punps, light liquid Moni tor nonthly with weekly visual Moni tor nmonthly with
i nspection. Leak definition = 10, 000. weekly visual inspections.
Leak definition = 5,000
(Phase I11).
Conpr essors Use of barrier fluid systemthat prevents | eakage of VOC to atnosphere.

Open Ended Lines

Caps, bl

nd fl anges, etc.

Pressure Relief Devices,
gas/ vapor

No det ectabl e em ssions

Pressure Relief Devices,
Iight or heavy liquid

If indication of |eak (sight,

sound, snell), monitor to confirmleak

(leak definition = 10,000 ppm) and then repair

Sanpl i ng Connecti ons

Cl osed purge system or closed vent systemto contro

devi ce

Fl anges and ot her

If indication of |eak (sight,

sound, Annual nonitoring with | eak

connectors, gas/vapor snmell), monitor to confirmleak (I|eak definition of 10, 000.
definition = 10,000 ppn) and then
Fl anges and ot her repair
connectors, light liquid
Fl anges and ot her If indication of |eak (sight, sound, smell), nonitor to confirmleak

connectors, heavy liquid

(leak definition = 10,000 ppm) and then repair
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A questionnaire was sent to conpani es requesting specific
i nformati on on conponent counts, the weight percent HAP
contacting the conponents, and tinme the conponent is in contact
with the HAP. Facilities were also given the option of providing
informati on on the nunber of storage vessels, fromwhich the
nunber of conponents would be estimated. Facilities that use
only heavy liquids in their process were asked to provide
informati on on the nunber of storage vessels only.

Em ssions for each facility were estimated usi ng equi pnent
counts and em ssion factors for uncontrolled em ssions.
Equi pnment counts were either provided by the facility or
esti mated based on the nunber and type of storage vessels.
Em ssions were estimted for each of the two basic LDAR prograns
identified as regulatory alternatives. |In addition, the | evel of
em ssions were adjusted based on the percent HAP and tine in
contact with HAP if this information was provided by the
facility. If facilities did not provide this information,
default values of 100 percent HAP and 8, 760 hours per year of
contact tinme were used to estinmate em ssions.

Costs (1989 $) were estimated for each facility except for
those that use heavy liquids only. The follow ng paragraphs
di scuss sel ected aspects of the costing used for the LDAR
progranms. Conplete details can be found in “Equi pnment Leak

Anal ysis for Am no/ Phenolic Resins NESHAP,” Docket ItemlIIl-B-11
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Type of Monitoring Program Facilities may use in-house or

subcontract or personnel to conduct a LDAR program Because of
the relatively | ow nunber of conponents at nost am no/ phenolic
resins facilities, it was assuned that each facility would el ect
to use in-house personnel, which should reduce the cost of

i npl enentation, in part, by avoiding travel to nonitor punps.

Monitoring | nstrunent. Facilities must decide whether to

purchase or rent a nonitoring instrunent. The cost of a basic
nmonitoring instrunment and its annual naintenance are estimated to
be $6,500 and $4, 260, respectively, while the cost to rent an
instrument (including shipping) is estimated to be range from
$164 for one day of nonitoring up to $760 for a 15-day nonitoring
period. Because of the relatively | ow nunber of conponents,
rental of a nonitoring instrunent was estinmated to be always |ess
expensi ve than the purchase and mai ntenance of the instrunent.

Logging vs Tagging. In inplenenting a LDAR program a

deci sion nmust be made as to whether to tag the conponents
initially or to enter theminto a | og. Again, because of the
relatively | ow nunber of conponents, it was assuned that al
facilities would log their conponents rather than tag them

Dat abase System Anot her decision to be made at the outset

of inplenenting a LDAR programis whether to purchase a database
system or use other neans (e.g., a log book) to track the
conponents subject to the LDAR and those conponents identified as
| eaking. It was assuned that all facilities with 500 or fewer
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conponents subject to nonitoring would purchase a sinple
spreadsheet to track the conponents, while those with facilities
wi th nore than 500 conmponents subject to nonitoring would
purchase a nore expensive dat abase system

Reporti ng. Recordkeepi ng. Training, Admi nistration. These

activities are required for each facility to inplenent and

mai ntain a LDAR program There are both initial costs (e.g.,
trai ning of personnel) and annual costs (e.g., report
preparation) associated with the inplenentation of a LDAR
program For the purposes of the cost analysis, the follow ng
assunptions were nmade as to the nunber of technical hours
required to inplenment the LDAR prograns. Because the SOCM
program does not cover connectors, a slightly reduced | evel of

effort was assuned for that LDAR program

Initial Hours Annual Hours
SOCM  LDAR: 44 183
HON LDAR: 60 200

Tabl e 6-12 presents the results of the cost effectiveness
anal ysis for both new and existing facilities. Based on this
anal ysis, the average cost effectiveness of inplenenting the
SOCM Subpart VW LDAR program from baseline at each of the
am no/ phenolic resin facilities is approximately $4, 207 per
megagram of em ssion reduction. The average increnmental cost
ef fectiveness of inplenenting the HON LDAR program from basel i ne

is approxi mately $2,608 per negagram of emi ssion reduction. The
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average increnental cost effectiveness of going fromthe SOCM
Subpart VWV programto the HON programis approxi mately $1, 343 per
megagram of em ssi on reduction.

The EPA judged the increnental cost effectiveness of the HON
LDAR programto be reasonable and, therefore, selected the HON
LDAR program as the proposed standards for equi pnent | eaks at

bot h exi sting and new sources.

6- 52



Tabl e 6-12.

Summary of Regul atory Anal ysis
for Equi pnment Leaks

SOCM ,
Item subpart W HCN

Em ssi on Reduction
from Basel i ne 52.6 119.0
(My/yr)
Costs (%) 221, 313 310, 465
Cost Effectiveness

4, 207 2,608
($/ M)
| ncrenmental Em ssion . 66. 4
Reduction (My/ yr) '
I ncrenental Costs - 89, 152
(%)
| ncrenment al Cost - 1,343

Ef f ecti veness ($/ M)
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7.0 SUMVARY OF ENVI RONMENTAL, ENERGY, COST,
AND ECONOM C | MPACTS

This chapter presents the air, non-air environnental (solid
wast e and wastewater), energy, cost, and econom c inpacts
resulting fromthe control of organic HAP em ssions under the
proposed rule. In addition, this chapter presents a summary of
the costing for batch process vents, storage vessels, and
equi pnent | eaks.

7.1 FAC LI TIES AFFECTED BY THI S NESHAP

The proposed rule would affect am no/ phenolic resin
facilities that are major sources in thenselves, or that are
| ocated within a major source. Based on avail able information,
40 am no/ phenolic resins facilities were judged to be ngjor
sources (see “Mjor source popul ation of am no and phenolic resin
facilities for purposes of MACT anal ysis” nmenorandum Docket |tem
|l -B-10).

| npacts are presented relative to a baseline reflecting the
| evel of control in the absence of the rule. The estimation of
i npacts only includes applying controls to the 40 maj or existing
facilities because, as discussed in Section 7.6, no new
facilities are expected to be constructed.

The inpacts for existing sources were estimted by applying
the controls necessary to bring each facility into conpliance
with the proposed standards. For a facility or em ssion point
within a facility already in conpliance with the proposed
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st andar ds,

em ssion point.

7.2 PRI MARY Al R | MPACTS

no inpacts were estimated for that facility or

The proposed standards are estimated to reduce organi c HAP

em ssions from al

| evel of 644 My/yr.

This is a 56 percent

r educti on.

exi sting sources by 361 My/yr from a baseline

Table 7-1

summari zes the organic HAP em ssion reductions for each of the

em ssi on points.

Tabl e 7-1.

ORGANI C HAP EM SSI ON REDUCTI ONS BY EM SSI ON PO NT
FOR EXI STI NG SOURCES

Em ssi ons
Basel i ne Af t er Em ssi on Per cent
Em ssi on Poi nt Em ssions | Proposed | Reduction | Reducti on
(My/yr) Rul e (My/yr) (%
(My/yr)
React or Batch
Process Vents 202. 4 20.0 182. 4 90.1
Non-react or Batch
Process Vent s 109.0 49. 1 59.9 55.0
Cont i nuous Process
Vent s 116. 4 116. 4 0 0
St or age Vessel s 65. 4 65. 3 0.1 0.2
Wast ewat er 6.1 6.1 0 0
Equi pnment Leaks 144. 6 25.6 119.0 82.3
Tot al 643. 9 282.5 361.4 56.1

7.3 NON- AR ENVI RONMENTAL | MPACTS

The proposed standards are not expected to increase the

generation of solid waste at any am no/ phenolic resin facility.
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The use of scrubbers to control em ssions wll increase

wat er consunption as a result of evaporation and bl eed-off.

Bl eed-of f is the release of a small percentage of the re-

circul ated scrubber water to control buildup or accunul ati on of
scal e, or other contam nates. Scrubbers designed to capture

em ssions fromreactor and non-reactor batch process vents are
small in size and should require I ess than 100 gall ons of bl eed-
of f per day per reactor.

Many of the HAP being controlled by scrubbers are water
soluble, with very | ow evaporation rates once in water.
Therefore, the EPA does not expect the HAP to be rel eased from
t he scrubber wastewater at a point downstream fromthe scrubber

I n general, the EPA expects the adverse inpact of the
wast ewat er generated by the scrubbers to be small to negligible.
First, the HAP contained in the wastewater fromthe scrubber are
very susceptible to being eaten by the various bacteria found in
wast ewater treatnment plants. Thus, for those facilities that
send or will send the scrubber wastewater to a wastewater
treatnment facility, there should be m ninmal adverse inpacts.

Sone facilities may not be able to send their scrubber
wastewater to a treatnent facility. These facilities nay be able
to recycle all of the scrubber wastewater wthin the facility.
Frominformation gathered through site visits and tel ephone
conversations with industry, the EPA determ ned that sone
facilities recycle wastewater containing the predom nant HAP
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emtted by batch process vents (i.e., formaldehyde, nethanol,
and phenol). Three resin plants visited by the EPA collected and
reused their wastewater. The recovered wastewater contains the
raw materials used in the reactor process. Recycling wastewater

into the resin manufacturing process reduces the quantities of
raw materials required to be purchased, thereby reducing costs.
Based on tel ephone conversations with industry, one resin
manuf acturer uses a water pit to collect emssions fromthe
reactor. Water is renoved fromthe pit when the fornal dehyde
concentration reaches approximately three percent and is placed
in a storage tank. The stored water is added to raw materials in
the reactors to establish the proper viscosity at the begi nning
of a resin batch

In summary, the EPA expects that affected facilities will be
able to either send the scrubber wastewater to a treatnent
facility or recycle the scrubber wastewater back into the
process. Therefore, the use of scrubbers will result in mniml,
i f any, adverse wastewater inpacts.
7.4 ENERGY | MPACTS

Energy inpacts include changes in energy use, typically
i ncreases, and secondary air inpacts associated with increased
energy use. Increases in energy use are associated with fuel for
the operation of control equipnent; in this case, the use of
scrubbers to control reactor vents. Energy credits are
attributable to the prevention of organic HAP em ssions from
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equi pnent | eaks. Secondary air inpacts associated with increased
energy use are the em ssion of particulates, sulfur dioxides
(SQ;), and nitrogen oxide (NGO . These secondary inpacts are
associ ated with power plants that would supply the increased
energy demand. (For nore information on the calculation of the
estimated energy inpacts, see the “Estimted Energy and Secondary
Air Inpacts” nenorandum Docket ItemIl-B-16.)

As not ed above, energy use is expected to increase due to
the use of scrubbers to control reactor vents which would be used
to conply with the proposed rule. The use of scrubbers is
estimated to increase energy use by approxinmately 2,340 barrels
of oil per year for the 40 existing major sources. The em ssions
of secondary air pollutants from power plants supplying the power
for this energy increase are estimated to be 3 My/yr of
filterable particulate, 15 My/yr of SQ, and 0.3 My/yr of NG.

At the sane tinme, the prevention of organic HAP em ssions
from equi pnent | eaks generates energy credits. These energy
credits are expected to be relatively small and have not been
esti mat ed.

Energy inpacts related to the control of storage vessels
were estimated to be negligible (or zero) because many storage
vessel s woul d be controlled through the use of internal floating
roofs, which do not have any associ ated energy i npacts.

As stated above, the use of scrubbers results in an increase
of oil consunption per year for the 40 major existing affected
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sources. The net increase will be smaller due to the energy
credits generated by the control of equipnent | eak em ssions.
G ven the relatively small energy inpact projected fromthe
control of batch process vents, the EPA has judged the energy
i npacts associated with the proposed rule to be acceptabl e.
7.5 COST | MPACTS

Cost inpacts include the capital costs of new control
equi pnent, the cost of energy (supplenental fuel and electricity)
required to operate control equi pnment, operation and mai ntenance
costs, and the cost savings generated by reducing the | oss of
val uabl e product in the formof em ssions. Also, cost inpacts
i nclude the costs of nonitoring, recordkeeping, and reporting
associated with the proposed standards. Average cost
ef fectiveness ($/ My of pollutant renoved) is also presented as
part of cost inpacts and is determ ned by dividing the annual
cost by the annual em ssion reduction. Table 7-2 presents the
estimated capital and annual costs and average cost effectiveness
for conplying with the proposed rule by existing affected
sources. There are no estimated cost inpacts for new facilities,
because no new facilities are expected to be constructed.

Under the proposed rule, it is estimated that total capital
costs for existing sources would be $2,157,400 (1989 doll ars),
and total annual costs would be $1,597,800 (1989 dollars) per
year. The use of 1989 dollars in estimating the costs associ ated
with the proposed standards was done in order to be consistent
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with the cost effectiveness decisions reached for setting the HON
standards, which formthe basis for nost of the standards being
proposed for the am no/ phenolic source category. The actual
conpliance cost inpacts of the proposed rule may be | ess than
present ed because of the potential to use common control devices,
to upgrade existing control devices, and to vent em ssions
streans into current control devices. Because the effect of such
practices is highly site-specific and data were unavailable to
estimate how often the | ower cost conpliance practices could be
utilized, it is not possible to quantify the amount by which
actual conpliance costs woul d be reduced.

The foll owm ng paragraphs di scuss the costing used to devel op
the cost inpacts for batch process vents, storage vessels, and
equi pnrent | eaks. Follow ng these paragraphs is a brief
di scussion on the nonitoring, recordkeeping, and reporting costs
estimated for the proposed rule. These latter costs are included

in the cost estimates reported in Table 7-2.

Table 7-2.  SUMMARY OF COST | MPACTS

Tot al Tot al
. _ Capi t al Annual Aver age Cost
Em ssi on Poi nt Ef f ecti veness
Cost s Cost s ($/ My)
(%1, 000) (%1, 000)
React or and Non-reactor
Batch Process Vents 1,687 1,279 5,280
Conti nuous Process Vents 0 0 NA
St orage Vessel s 31.6 8.3 83, 000
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Wast ewat er 0 0 NA

Equi pnment Leaks 438. 8 310.5 2,608

Tot al 2,157. 4 1,597.8 4,420

For nore detailed informati on on the costing procedures, please
refer to the foll ow ng nenoranda:
. Bat ch Process Vents Anal ysis for Am no/ Phenolic Resins
NESHAP, Docket Item|Il-B-12.
. St orage Vessel s Anal ysis for Am no/ Phenolic Resins
NESHAP, Docket ItemI1-B-13.
. Equi prrent Leak Anal ysis for Am no/ Phenolic Resins
NESHAP, Docket Item1l-B-11.

7.5.1 Reactor and Non-reactor Batch Process Vent Costs

| ndustry currently uses scrubbers and thermal incinerators
to control em ssions from am no/ phenolic resin production. The
three largest HAP in the em ssion stream are fornmal dehyde,
met hanol , and phenol. Al three conpounds are readily absorbed
in water. Therefore, control device costing was based on the
installation of a scrubber to control the plant em ssion stream
fromreactor and non-reactor batch process vents.

HAPPRO was used to calculate the total capital costs, fixed
annual costs, and annual variable costs. The total annual cost
for control is the sumof annual variable cost, annual fixed
cost, and the variable annual electrical cost. HAPPROis a U S

Envi ronmental Protection Agency conputer program used as an aid
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in costing pollution control devices. It is based on the OAQPS
Control Cost Manual, EPA 453/ B-96-001.

In order to use HAPPRO for this analysis, several
assunptions had to be nade. One mmjor assunption was reactor
si ze, which was assuned to be 20,000 gallons. A second nmjor
assunption was the | evel of production, which was based on a
conservative assunption of 12 hours per day for each batch of
am no/ phenolic resin. (A batch of resin can be produced in 8
hours if conditions are normal.) Annual hours of production were
assuned to be 24 hours per day and 300 days per year, totaling
7,200 hours per year production tine for each reactor. Finally,
air streamflowrate was estimated to be 114 standard cubic feet
per mnute (scfm per 1,000 gallons of reactor capacity. Using
t hese assunptions and the annual reported production data, the
nunber of reactors per facility, the nunber of operating hours,
and the air streamflow rate to the scrubber were cal cul at ed.
This information, along with other data, was used in the HAPPRO
program for cal cul ating control equipnment costing.

7.5.2 Storage Vessels Costs

Storage vessel costs were based on the application of
internal floating roofs. This technology is an over estinmate of
the em ssion reduction required (i.e., 95 percent vs. the
required 50 percent); however, the technology is technically
feasi ble for storage vessels with these vapor pressures and costs
for this technology were readily avail abl e.

7-9



Control costs were estimted for those storage vessel s that
did not already have controls applied but nmet the applicability
criteria described in Chapter 6. Only one storage vessel at an
exi sting affected source requires control under the standard at a
total annual cost of $8,300/yr. Total capital costs are $31, 600.

7.5.3 Equi pnent Leak Costs

The proposed rule would require facilities to inplenent,
wi th sonme changes, the | eak detection and repair (LDAR) found in
40 CFR part 63, subpart HA Differences in the proposed rule
conpared to subpart H that may reduce the estinated costs, but
whi ch were not included in the costing algorithnms used in this
anal ysis, are (1) the option to group valves and (2) the
i ncreased nonitoring frequencies for facilities that denonstrate
| onwer | eak frequencies (e.g., nonitoring connectors once every 8
years rather than once every 4 years).
The basic costing algorithns used to devel op the LDAR cost
estimates were derived fromthe work used to support the
hazar dous organi ¢ NESHAP (HON) equi pnent | eak standards, which
are found in 40 CFR part 63, subpart H  Mjor variations or
assunptions used in devel oping the LDAR costs for the
am no/ phenolic resin facilities are as foll ows:
. | n- house personnel rather than subcontracting personnel
were assuned to be responsible for inplenenting the
LDAR program
. The nonitoring instrunent was assuned to be rented

rat her than purchased.
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. Facilities with fewer than 500 or fewer conponents
subject to Method 21 nonitoring were assuned not to
requi re the purchase of a database system those with
nmore than 500 conponents subject to Method 21
nmoni toring were assunmed to purchase a spreadsheet
program for tracki ng conponents.

. Facilities would “l ocate and | og” the conponents
subject to Method 21 nonitoring rather than “locate and
tag” these conponents.

Em ssion reduction credits were assigned based on the

speci fi c conpounds being reduced. This reduced the overall total

annual costs attributable to the proposed rule.

7.5.4 Monitoring, Recordkeeping, and Reporting Costs

Addi tional costs for nonitoring, recordkeeping, and
reporting were devel oped for a typical am no/phenolic resin
facility. The typical facility was assuned to have reactor and
non-reactor batch process vents and an equi pnent | eaks LDAR
program Monitoring, recordkeeping, and reporting costs were not
devel oped for continuous process vents or wastewater because they
are not being regulated at existing facilities. Storage vessels
were not included because nost facilities will not have to
control their storage vessels.

The estimated additional costs for nonitoring,
recordkeepi ng, and reporting at a typical facility is estinmated
to be 1,217 hours and $41,092 during the first year. This
estimate decreases to 600 hours and $19, 310 per year afterward.
Detail ed assunptions used to derive these cost estinates can be
found in the OVB 83-1 Form and Supporting Statenent. A copy of

7-11



the OWVB 83-1 Form and Supporting Statenent nmay be obtai ned by
sending witten correspondence to the Director, OPPE Regul atory
Information Division; U S. Environnental Protection
Agency (2136), 401 MSt. S.W, Washington, DC 20460, and to the
Ofice of Information and Regul atory Affairs, Ofice of
Managenment and Budget, 725 17th St. N. W, Washi ngton, DC 20503,
mar ked "Attention: Desk Oficer for EPA." Include the I CR nunber
in any correspondence.
7.6 ECONOM C | MPACTS

An econom c inpact analysis for the proposed rule estinmated
the inpacts to affected businesses in the am no/phenolic resins
source category. Prices for products fromthe 20 busi nesses
that operate the 40 facilities affected by this rule are
estimated to increase by 0.3 percent for am no resin businesses
and 0.2 percent for phenolic resin businesses. CQutput for these
products are estimated to decrease by 0.2 for amno resin
busi nesses and 0.1 percent for phenolic resin businesses.
Revenues for the entire industry are estimated to increase by 0.2
percent, and this is due to the expected increase in product
prices resulting fromthe proposed rule that will be experienced
by am no/ phenolic resin producers that are not affected by this
rule. The level of enploynent in these industries is estimted
to fall by about 5 percent based on estimates to adversely
af fected businesses only. No facilities are estinated to be at
risk of closure fromcosts associated with this proposed rule.
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For nore information, refer to the Econom c I npact Analysis
of the Proposed National Em ssion Standard for Hazardous Air
Pol | utants: Manufacture of Am no/Phenolic Resins (contained in

t he docket for this rule).

7-13



8.0 SUMVARY OF PROPOSED STANDARDS

The purpose of this chapter is to present a summary of the
proposed standards. The rationale associated with the selection
of the proposed standards is provided in the preanble and in
Chapter 6 of this docunent. The full regulatory text is
avai l abl e in Docket A-92-19, directly fromthe EPA. Mre
informati on on how to obtain a copy of the proposed standards is
provided in the preanble.
8.1 SOURCE CATEGORY TO BE REGULATED AND DEFI NI TI ON OF AFFECTED
SOURCE

The proposed rule would regul ate organi c HAP em ssions from
facilities in the am no/ phenolic resin source category, provided
that a facility is determned to be a najor source. The proposed
rul e defines am no/ phenolic, am no, and phenolic resins as
fol |l ows:

Am no/ Phenolic Resin means one or both of the follow ng

types of resins:

(1) Amno resin, or
(2) Phenolic resin.

Am no resin nmeans a resin produced through the reaction of
f or mal dehyde, or a formal dehyde containing solution (e.g.,
aqueous fornmal dehyde), wi th conpound(s) that contain the
am no group; these conmpounds include nelam ne, urea, and
urea derivatives.

Phenolic resin neans a resin that is a condensati on product
of formal dehyde and phenol, or a fornmal dehyde substitute
and/ or a phenol substitute. Substitutes for formal dehyde

i ncl ude acet al dehyde or furfural dehyde. Substitutes for
phenol include other phenolic starting conpounds such as
cresols, xylenols, p-tert-butyl phenol, p-phenyl phenol, and
nonyl phenol .




The proposed rule would regul ate existing and new affected
sources. For this proposed rule, an affected source is defined
as each group of one or nore am no/ phenolic resin process units
(APPU) that is located at a plant site that is a nmajor source.
An APPU is defined as follows:

Ani no/ Phenolic Resin Process Unit (APPU) neans a collection

of equi pnent assenbl ed and connected by hard- pi pi ng or
ductwork used to process raw materials and to manufacture an
am no/ phenolic resin as its primary product. This
col l ection of equi pnent includes process vents from process
vessel s; equipnment identified in 863.149; storage vessels,
as determned in 863.1400(g); and the equipnment that is
subject to the equi pnent | eak provisions as specified in
863. 1415. Uilities, lines and equi pnment not containing
process fluids, and other non-process |lines, such as heating
and cooling systens which do not conbine their materials
with those in the processes they serve, are not part of the
am no/ phenolic resin process unit. An am no/phenolic resin

process unit consists of nore than one unit operation.

In addition to the em ssion points and/or equi pnent included
in the definition of APPU, the affected source includes waste
managenent units, mai ntenance wast ewater, heat exchange systens,
and equi pnent used to conply with this rule, including control
devi ces and recovery devi ces.
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8.2 RELATIONSH P TO OTHER RULES

Af fected sources subject to the proposed rule may al so be
subject to other existing rules. The relationship between this
rule and three other rules is discussed bel ow. See proposed
863. 1401(g)-(i).

Affected sources subject to the proposed rule may have
storage vessels subject to the NSPS for Volatile Oganic Liquid
St orage Vessels (40 CFR part 60, subpart Kb). For storage
vessel s subject to and conplying with the NSPS, the proposed rule
requi res that such storage vessels remain in conpliance with the
NSPS because the NSPS | evel of control (i.e., 95% is nore
stringent than the control level for the proposed rule (i.e.,
50%9 . For storage vessels subject to the NSPS but that did not
have to apply controls (e.g., the storage vessels stores an
organic liquid but the vapor pressure of the stored naterial is
bel ow the applicability criteria), the proposed rule states that
after the conpliance date for the proposed rule, such storage
vessels are only required to conply with the proposed rule and
are no | onger subject to subpart Kb.

Affected sources subject to the proposed rule may have
cooling towers subject to the NESHAP for Industrial Cooling
Towers (40 CFR part 63, subpart Q. There is no conflict between
the requirenents of subpart Q and the proposed rule. Subpart Q
prohibits the use of certain chemcals in the cooling tower
wat er, and the proposed rule inplenments a | eak detection and
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repair programfor organic HAP. Therefore, affected sources
subject to both rules nust conply with both rules.

Affected sources subject to the proposed rule may al so be
subject to the Standards of Performance for Equi pnent Leaks of
VOC in the Synthetic Organic Chem cals Manufacturing |Industry
(SOCCM LDAR) (40 CFR part 60, subpart VW) and/or the Nationa
Em ssion Standards for Organi c Hazardous Air Pollutants for
Equi prrent Leaks (HON NESHAP LDAR) (40 CFR part 63, subpart H)
After the conpliance date for the proposed rule, such affected
sources are only required to conply with the proposed rul e and
are no | onger subject to CFR part 60 subpart W or to CFR part 63
subpart H  The proposed rule directly references the HON
provi sions contained in subpart H, and therefore is equivalent to
the HON. The HON is nore stringent than the subpart WW.

Anot her likely instance of interaction between the proposed
rule and other rules is related to storage vessels al ready
covered by the HON, this is likely to occur at am no/ phenolic
resin facilities that are collocated with formal dehyde pl ants
subject to the HON. In such cases, a nethanol storage vesse
suppl yi ng nethanol to the am no/phenolic resin facility is likely
to be subject to the HON. The storage vessel assignnent
procedures in the proposed rule address such situations. |If a
storage vessel is already subject to another part 63 standard,

that storage vessel is considered to be assigned to the process
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unit subject to the part 63 standard and is not subject to the
proposed rul e.
8.3 POLLUTANTS TO BE REGULATED

The facilities in the source category covered by the
proposed rule emt a variety of organic HAP. Anong the nost
significant em ssions of organic HAP are the fol |l ow ng:
f or mal dehyde, net hanol, phenol, xylene, and toluene. The
proposed rule woul d regul ate em ssions of these conpounds, as
well as a variety of other organic HAP that are emtted.
8.4 AFFECTED EM SSI ON PO NTS

Em ssions fromthe follow ng em ssion points are being
covered by the proposed rule: storage vessels, continuous
process vents, batch process vents, equipnent |eaks, wastewater,
and heat exchange systens.
8.5 FORVMAT OF THE STANDARD

The Hazardous Organi ¢ NESHAP (HON) (subparts F, G H, and
of 40 CFR part 63) is relied on heavily and provides the basis
for selection of the proposed formats for the majority of
em ssion points. For those em ssion points relying on the HON
(i.e., storage vessels, continuous process vents, heat exchange
systens, wastewater, and equi pnent |eaks), the format of the
proposed standards is the sane as those found in the HON. The
fol |l ow ng paragraphs sunmari ze the sel ected formats.

For storage vessels, the format of the proposed standards is
dependent on the nethod selected to conply with the standards.
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| f tank inprovenents (e.g., internal or external floating roofs
Wi th proper seals and fittings) are selected, the format is a
conbi nation of design, equipnent, work practice, and operational
standards. |If a closed vent system and control device are
selected, the format is a conbination of design and equi pnent
standards, and a percent reduction or outlet concentration. As
an alternate standard, the proposed rule allows em ssions from
storage vessels to be vented to a control device continuously
achieving an outlet concentration of 20 ppmv of organic HAP. 1In
this case the format is an outl et concentration.

For continuous process vents, the format of the proposed
standards is al so dependent on the nethod selected to conply with
the standards. |If a control device other than a flare is used,
the formats are a percent reduction or an outlet concentration.
If a flare is selected, the format is a conbination of equi pnent
and operating specifications. Like storage vessels, the proposed
rule allows conpliance by venting em ssions to a control device
continuously achieving an outlet concentration of 20 ppnv of
organi ¢ HAP

For batch process vents the format depends on the type of
batch process vent. For reactor batch process vents, a percent
reduction and an emission limt were selected. The standard
requires that em ssions are reduced by a certain percent (i.e.,
93 percent at existing affected sources and 95 percent at new
af fected sources) over the batch cycle. As an alternative, the
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standard all ows a denonstration that em ssions are l[imted to
0.017 kg of HAP per megagram of product at existing affected
sources or 0.01 kg of HAP per negagram of product at new affected
sources. For non-reactor batch process vents, the standard
requires that em ssions for the collection of non-reactor batch
process vents within the affected source are reduced by 68
percent at existing affected sources and by 83 percent at new

af fected sources. Like continuous process vents, if aflare is
selected, the format is a conbination of equipnment and operating
specifications. Like storage vessels and conti nuous process
vents, the proposed rule allows conpliance by venting em ssions
to a control device continuously achieving an outl et
concentration of 20 ppmv of organic HAP

For heat exchange systens, a work practice standard is
proposed. This standard requires a | eak detection and repair
programto detect and repair |eaks of organic HAP into cooling
t ower water.

For wastewater streans requiring control, the proposed
standards incorporate several formats: equi pnent, operational,
wor k practice, and em ssion standards. The particul ar format
sel ected depends on which portion of the wastewater streamis
i nvol ved. For transport and handling equi pnent, the sel ected
format is a conbination of equi pnent standards and work
practices. For the reduction of organic HAP fromthe wastewater
streamitself, several alternative formats are included,
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including alternative nunmerical emssion limt formats and

equi pnent design and operation standard for a steam stri pper.

For vapor recovery and destruction devices other than flares, the
format is a weight percent reduction. For flares, the format is
a conbi nati on of equi pnent and operating specifications.

For equi pnent | eaks, the proposed standards incorporate
several formats: equipnent, design, base performance |evels
(e.g., maxi mum al | owabl e percent | eaking valves), work practices,
and operational practices. Different formats are necessary for
different types of equi pnment because of the nature of the
equi pnrent, available control techniques, and applicability of the
measur enent net hod.

8.6 SUMVARY OF THE PROPOSED STANDARDS

Detailed informati on describing the approach used to
determ ne MACT floors and the consideration of regulatory
alternatives is presented in Chapter 6 of this docunent and in
Section V of this preanble.

The proposed standards for new and existing affected sources
are summari zed in Table 8-1 and Table 8-2, respectively. The

sections bel ow present the proposed standards by em ssion point.
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Tabl e 8-1.

PROPOSED STANDARDS FOR NEW AFFECTED SOURCES

Enm ssi on Poi nt

Applicability Criteria

St andar d

St orage Vessel s

for aqueous fornal dehyde
vessels; vessels with
capacities of 10,000
gallons or greater with
vapor pressures of 0.47
psia or greater

for non-aqueous
f or mal dehyde vessel s;
vessels with capacities of
10, 160 gal l ons or greater
Wi th vapor pressures of
2.45 psia or greater and
vessels with capacities of
90, 000 gal l ons and greater
Wi th vapor pressures of
0. 45 psia and greater

50 percent contro
OR
alternative standard of
venting to a control device
conti nuously achieving a 20
ppnv outl et concentration
OR
95 percent contro
OR
alternative standard of
venting to a control device
conti nuously achieving a 20
ppnv outl et concentration

Cont i nuous Process
Vent s

HON TRE val ue
cal cul ations; two |levels
of control

85 percent control for vents
with TRE greater than 1.0
but I ess than or equal to

1.2
and

98 percent control for vents
with TRE equal to or |ess

than 1.0
OR
alternative standard of
venting to a control device

conti nuously achieving a 20

ppnv outl et concentration

React or Bat ch
Process Vents

No applicability criteria,
all reactor batch process
vents are subject to
control

95 percent control over the
bat ch cycl e;
or
0.01 kil ogram of HAP per

nmegagr am of product;
OR

alternative standard of
venting to a control device
conti nuously achieving a 20

ppnv outl et concentration
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Tabl e 8-1.

PROPOSED STANDARDS FOR NEW AFFECTED SOURCES

Enm ssi on Poi nt

Non- React or Bat ch
Process Vents

Applicability Criteria

Facility-w de em ssions
fromthe collection of
non-reactor batch process
vents greater than or
equal to
0.23 My

St andar d

83 percent control for the
col l ection of non-reactor
bat ch process vents within

t he affected source;
or

alternative standard of
venting to a control device
conti nuously achieving a 20
ppnv outl et concentration

Heat Exchange No applicability criteria Moni tor for |eaks
Syst ens
Wast ewat er HON applicability criteria HON control |evel

Equi prent Leaks

HON applicabiAity Criteria

HON | eak detection and
repair program

2 The HON has an exenption for equi pent conponents in organic HAP
service | ess than 300 hours per year
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Tabl e 8- 2.

PROPOSED STANDARDS FOR EXI STI NG AFFECTED SOURCES

Enm ssi on Poi nt

Applicability Criteria

St andar d

St orage Vessel s

for aqueous fornal dehyde
vessels; vessels with
capacities of 10,000
gallons or greater with
vapor pressures of 0.47
psia or greater

for non-aqueous
f or mal dehyde vessel s;
vessels with capacities
of 10,160 gall ons or
greater with vapor
pressures of 2.45 psia or
greater and tanks with
capacities of 90,000
gall ons and greater with
vapor pressures of 0.45
psia and greater

50 percent contro
OR
alternative standard of
venting to a control
devi ce continuously
achieving a 20 ppnv
outl et concentration

Cont i nuous Process
Vent s

Not applicable

No standard sel ected

Bat ch Process
Vent s

React or

No applicability
criteria, all reactor
bat ch process vents are
subj ect to control

93 percent contro
t he batch cycl e;
OR
0.017 kil ogram of HAP per
nmegagr am of product; OR
alternative standard of
venting to a control
devi ce continuously
achieving a 20 ppnv
outl et concentration

over

Non- React or Bat ch
Process Vents

Facility-w de em ssions
from non-reactor batch
process vents greater

than or equal to 0.23 My

68 percent control for
all non-reactor batch
process vents within the

af fect ed source;

OR
alternative standard of
venting to a control
devi ce continuously
achieving a 20 ppnv
outl et concentration

Heat Exchange Systens

No applicability criteria

Moni tor for | eaks

Wast ewat er

Not appliabl e

No standard sel ected
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Tabl e 8-2. PROPOSED STANDARDS FOR EXI STI NG AFFECTED SOURCES

Enm ssi on Poi nt

Equi prent Leaks

Applicability Criteria

HON appl i cabiality
Criteria

St andar d

HON | eak detection and
repair program

2 The HON has an exenption for equi pment conponents in organic HAP
service |l ess than 300 hours per year.
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8.6.1 Storage Vessels

The proposed standard for storage vessels at existing
affected sources is 50 percent em ssion reduction for storage
vessels neeting the follow ng applicability criteria:

Aqueous formal dehyde >10, 000 gall ons capacity wth vapor

pressure >0.47 psia

Non- aqueous formal dehyde >10, 160 gal |l ons capacity with vapor

pressure >2.45 psia; and =90, 000
gal l ons capacity with vapor
pressure >0.45 psia
For storage vessels at new affected sources, the applicability
criteria are the sane but the control levels are different. For
aqueous fornmal dehyde storage vessels, the control level is 50
percent, and for non-aqueous formal dehyde storage vessels, the
control level is 95 percent.

8.6.2 Continuous Process Vents

The proposed standard for continuous process vents at new
affected sources utilizes the MACT floor |evel of control and the
HON process vent provisions to establish a two-tiered standard.
For continuous process vents with total resource effectiveness
val ues(TRE) greater than 1.0 but |less than equal to 1.2, 85
percent em ssion reduction is required (i.e., MACT floor). For
conti nuous process vents with a TRE value of 1.0 or less, 98
percent em ssion reduction is required (i.e., HON). For process
vents with a TRE value greater than 1.2, controls are not
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required. TRE values are determ ned using the TRE equations from
the HON for a thermal incinerator with 70 percent heat recovery.
As an alternative to the percent reduction, an owner or operator
may denonstrate that the selected controls reduce the outl et
concentration to 20 ppnv.

The proposed rul e does not contain any requirenents for the
control of continuous process vents at existing affected sources.

8.6.3 Batch Process Vents

Bat ch process vents are distinguished as reactor batch
process vents or non-reactor batch process vents under the
proposed standards, and are di scussed separately in this section.

8.6.3.1 Reactor Batch Process Vents The proposed standards

for reactor batch process vents at new affected sources are 95
percent em ssion reduction with an alternative emssion limt of
0. 01 kil ogram of HAP per negagram of product. The proposed
standards for reactor batch process vents at existing affected
sources are 93 percent em ssion reduction with an alternative
emssion limt of 0.017 kil ogram of HAP per negagram of product.
Because there are no applicability criteria for reactor batch
process vents, all vents require control.

8.6.3.2 Non-Reactor Batch Process Vents. The proposed

standard for non-reactor batch process vents at new affected

sources is an overall em ssions reduction of 83 percent from al
non-reactor batch process vents within the affected source for
affected sources with em ssions from non-reactor batch process
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vents greater than or equal to 0.25 tpy. The proposed standard
for existing affected sources is an overall em ssions reduction
of 68 percent for the collection of non-reactor batch process
vents within the affected source for affected sources with

em ssions fromthe collection of non-reactor batch process vents
greater than or equal to 0.23 M.

8.6.4 Heat Exchange Systens

A nonitoring programto detect |eaks fromthe process into
the cooling water is the proposed standard for heat exchange
systens at both new and existing affected sources. This
monitoring programis the sanme as the HON program (40 CFR part
63, subpart F).

8.6.5 Wastewater Streans

The proposed standard for wastewater streanms at new affected
sources is the HON. No standard is being proposed for existing
af fected sources.

8.6.6 Equipnment Leaks

The proposed standard for equi pnent | eaks at new and
exi sting affected sources is based on the HON (40 CFR part 63,
subpart H). Aspects of the proposed standards that are not found
in the HON are: (1) the option to group valves, (2) |onger
monitoring frequencies for facilities that denonstrate | ower |eak
frequenci es for valves and connectors, (3) delay of repair of
equi prent for which | eaks have been detected is also allowed if
the owner or operator determ nes that repair personnel would be
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exposed to an i medi ate danger if attenpting to repair w thout a
process shutdown, and (4) cl osed-vent systens designed to operate
at a pressure bel ow at nospheric pressure may be used to conply.

8.6.7 Alternative Standard

As an alternative to the standards presented above for
st orage vessel s, continuous process vents, reactor batch process
vents, and non-reactor batch process vents, an owner or operator
may choose to neet an alternative emssion |imt. Under the
alternative emssion limt, vent streans requiring control may be
vented to a control device continuously achieving an outl et
concentration of 20 ppnmv of organic HAP. This alternative
emssion limt differs fromthe 20 ppnmv alternatives that
acconpany the percent reduction requirenents for storage vessels
and continuous process vents in that a performance test specific
to an individual em ssion point is not required. Instead, an
initial denonstration that the control device continuously
achi eves an outlet concentration of 20 ppmv of organic HAP is
requi red. Continuous conpliance is denonstrated through
continuous nonitoring of the control device outlet concentration.

8.6.8 Conpliance and performance test provisions

Conpl i ance and performance test provisions, to include group
determ nation procedures, contained in the proposed rule are
based on the HON, but there are several inportant exceptions.
First, test nethods are different because of the specific HAP
emtted by am no/phenolic resin facilities. Second, the specific
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provi sions for batch process vents are based on the provisions
fromthe promul gated G oup IV Polyners and Resi ns NESHAP

Because of the specific HAP emtted by am no/ phenolic resin
facilities, the test nmethods specified in the HON are not
conpl etely adequate for the proposed rule. Specifically,
formal dehyde is not adequately detected using either Method 18 or
Met hod 25A of appendi x A, 40 CFR part 60. Therefore, the
follow ng test nmethods have been added specifically for
f ormal dehyde: Methods 316 and 320. Method 316 is a manual
met hod t hat was proposed with the M neral Wol NESHAP and Met hod
320 is an FTIR-based nethod that was proposed with the Portland
Cement NESHAP. Further, Method 18 does not al ways adequately
detect nmet hanol, and Method 308 has been included as an option
for testing for nethanol.

Under the proposed rule, control devices receiving 9.1 My/yr
(10 tpy) or less of uncontrolled HAP em ssions are not required
to conduct a performance test and instead may perform a design
eval uation to denonstrate conpliance with the proposed rule.

Each type of em ssion point is discussed briefly in the
par agr aphs bel ow.

8.6.8.1 Storage Vessels

The proposed standards for storage vessels refer directly to
t he HON storage vessel provisions. The group status of storage
vessels is determ ned based on the storage vessel capacity and
vapor pressure of the stored material. The proposed rule
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i ncludes a table specifying storage vessels that are Goup 1 and
therefore require control. There is no requirenment for an
em ssions test or engineering assessnent to determ ne the group
status of a storage vessel.

Conpl i ance denonstration provisions include periodic visual
i nspections of vessels, roof seals, and fittings, as well as
i nternal inspections.

8.6.8.2 Continuous Process Vents

The proposed standards for continuous process vents refer
directly to the HON process vent provisions. Under the
referenced provisions, an owner or operator is required to either
calculate a TRE index value to determ ne whether each conti nuous
process vent is a Goup 1 or Goup 2 vent, or the owner or
operator can elect to conply with the continuous process vent
control requirenents w thout calculating the TRE i ndex. The TRE
index value is determ ned after the | ast recovery device in the
process or prior to venting to the atnosphere. The TRE
cal cul ation invol ves an em ssions test or engi neering assessnent
and use of the TRE equations in the proposed rule.

Performance test provisions are included for Goup 1
conti nuous process vents to verify that the control device
achi eves the required perfornmance.

8.6.8.3 Batch Process Vents

There are no group determ nation procedures for reactor
bat ch process vents because all reactor batch process vents are
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subject to control under the proposed rule. For non-reactor

bat ch process vents, control is required for affected sources
with 0.25 tons per year of uncontrolled em ssions fromthe
col l ection of non-reactor batch process vents wthin the affected
source. Procedures for determ ning uncontrolled em ssions from
non-reactor batch process vents are included in the proposed
rule. For those affected sources required to control non-reactor
bat ch process vents, an owner or operator can choose to not
control sone non-reactor batch process vents, as |long as

em ssions fromthe collection of non-reactor batch process vents
are reduced by the specified percentage. Performance test
provisions are included to verify the efficiency achieved by the
control device.

Conpl i ance is denonstrated by showi ng that for the batch
cycle, if an individual reactor batch process vent is being
controlled, or on an overall basis, if non-reactor batch process
vents are being controlled, the specified percent reduction is
achieved. To denonstrate this, an em ssions profile nmust be
devel oped that identifies each batch em ssion episode included in
t he batch process vent and characterizes em ssions from each
bat ch em ssion episode on a nass emtted per unit tinme basis.
Using this emssions profile, the owner or operator nust show
that the periods of under-control and over-control of em ssions
bal ance and the batch cycle percent reduction or the overal
percent reduction is achieved. The proposed rul e contains
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procedures for estimating em ssions fromindividual batch

em ssion epi sodes, estimating control device efficiency, and for

denonstrating that the required percent reduction is achieved.
Procedures for denonstrating conpliance with the alternative

ki | ogram of HAP per negagram of product em ssion |imt are also

i ncluded in the proposed rule.

8.6.8.4 Heat Exchange Systens

There are no performance test requirenents for heat exchange
systens. Conpliance is denonstrated through the nonitoring of
cooling water to detect |eaks in heat exchange systens. |If a
| eak is detected, the heat exchange system nust be repaired.

8.6.8.5 Wastewater

The proposed standards for wastewater refer directly to the
HON wast ewat er provi sions. For denonstrating conpliance with the
various requirenents (i.e., group determ nations, denonstrations
of control device performance, or denonstrations of treatnent
processes), the proposed rule allows the owners or operators to
ei t her conduct performance tests or to docunent conpliance using

engi neering cal cul ati ons.
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8.6.8.6 Equipnent Leaks

The proposed standards for equipnent | eaks refer directly to
t he HON equi pnent | eak provisions. The proposed rule retains the
use of Method 21 to detect |eaks. Method 21 requires a portable
organi ¢ vapor analyzer to nonitor for |eaks from equipnment in
use. A "leak" is a concentration specified in the regulation for
the type of equi pnent being nonitored and is based on the
i nstrunment response to nethane (the calibration gas) in air. The
observed screening value nmay require adjustnent for response
factor relative to nmethane if the weighted response factor of the
stream exceeds a specified nmultiplier. The proposed rule
requires the use of Method 18 to determ ne the organic content of
a process stream

8.6.9 Mnitoring Reguirenents

Conti nuous paraneter nonitoring is required for control
devices. Exceptions to this are that control devices controlling
|l ess than 1 ton per year of uncontrolled em ssions are exenpt
from continuous nonitoring but nmust conduct a daily or per batch
denonstration that the control device is operating properly.
Second, control devices serving storage vessels are not required
to conduct paraneter nonitoring unless the owner or operator
specifies continuous nonitoring in the nonitoring plan required
by the referenced HON provisions. However, if a control device
is used, the owners or operator nust identify the appropriate
nmoni toring procedures to be followed for conpliance denonstration
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purposes. Further, if a control device serves both a storage
vessel (s) and anot her em ssion point subject to the proposed
rule, the control device is subject to continuous paraneter
monitoring if the other em ssion point is subject to continuous
par anet er nonitoring.

Paranet ers nust be nonitored when em ssions are vented to
the control device. The proposed rule directly references the
HON nonitoring requirenents for continuous process vents, storage
vessel s, and wastewater. However, there are general nonitoring
requi renents specified in the proposed rule (e.g., establishnent
of parameter nonitoring levels) that apply to all em ssion
poi nts.

The proposed rule identifies paraneters to be nonitored for
nost control devices expected to be used for em ssion points
regul ated by the proposed rule. Paraneter nonitoring |levels are
est abl i shed based on design evaluation for control devices with
uncontrol l ed em ssions |ess than 10 tons per year. For all other
control devices required to conduct continuous paraneter
nmoni toring, paraneter nonitoring | evels are established based on
a performance test, but can be suppl enented by manufacturer's
recommendat i ons and/ or an engi neering assessnent. |If an owner or
operator chooses to supplenent results of the perfornance test
usi ng manufacturer’s recomendati ons and/ or engi neering
assessnment, the established paraneter nonitoring |evel is subject
to review and approval by the Adm nistrator.
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Paramet er nonitoring averages are determ ned based on al
recorded val ues, except for values recorded under certain
conditions, for exanple under conditions of start-up, shutdown,
or mal function. Paraneter averages nust be daily averages for
control devices serving continuous process vents, waste
managenent units, storage vessels (if required), or equi pnent
| eaks. Paraneter averages may be either batch cycle daily
averages or bl ock averages for batch process vents. Paraneter
aver ages based on batch cycle daily averages cover a 24-hour
peri od, based on the defined operating day, and may or nay not
cover nultiple batch cycles for the batch process vent. A batch
cycle daily average may al so cover partial batch cycles,
therefore the proposed rule requires that the information
required to cal cul ate paraneter nonitoring conpliance for parti al
batch cycl es be provided. Paraneter averages based on bl ock
aver ages cover the conplete batch cycle, regardless of the |ength
of time for the batch cycle.

There are two types of violations under the proposed rul e;
violations of the operating [imt and violations of the em ssion
limt. Violations of the operating limt occur when not enough
nmonitoring data are available to constitute a valid days worth of
data or when the average is above the maxi num or bel ow t he
m ni mum est abl i shed val ue. The proposed rule requires that 75
percent of the possible data points are recorded and are valid
during a day. Violations of the emssion limt occur when
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paraneter nonitoring values that directly reflect the contro
devi ce performance, such as condenser outlet tenperature or the
use of an organic nonitoring device, are above the maxi mum or
bel ow t he m ni num est abli shed value. Oher violations of the
emssion limt occur when a control device fails to neet the 20
ppmv al ternative standard all owed for continuous process vents,
batch process vents, and storage vessels, or when a control
device fails to neet the kil ogram of HAP per negagram of product
em ssion limts for batch process vents.

Provisions for alternate nonitoring paraneters are included
in the proposed rule. An owner or operator nust apply for
approval to nonitor an alternate paraneter.

8.6.10 Recordkeeping and Reporting Requirenents

The general recordkeeping and reporting requirenents of this
subpart are very simlar to those found in the HON. The proposed
rule also relies on the provisions of subpart A of 40 CFR part
63. A table included in the proposed rul e desi gnates which
sections of subpart A apply to the proposed rule. Specific
recordkeepi ng and reporting requirenments for each type of
em ssion point are also included in the proposed rule. The
proposed rul e references the recordkeepi ng and reporting
requi renents for continuous process vents, storage vessels,
wast ewat er, and equi pment | eaks.

The proposed rule requires sources to keep records and
submt reports of information necessary to docunent conpli ance.
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Records mnmust be kept for 5 years. The follow ng reports nust be
submtted to the Adm nistrator as appropriate: (1) Preconpliance
Report, (2) Notification of Conpliance Status, (3) Periodic
Reports, and (4) O her Reports. The requirenents for each of the
four reports are sunmarized below. In addition, sources
conplying with the equi pnment | eak requirenents contained in
subpart H nust follow the recordkeepi ng and reporting

requi renents of subpart H

8.6.10.1 Preconpliance Report The Preconpliance Report

woul d be due no later than 12 nonths prior to the conpliance
date. The Preconpliance Report includes the follow ng, as
appropriate: conpliance extension requests; requests to nonitor
alternative paraneters; intent to use alternative controls;
intent to use the alternative continuous nonitoring and
recordkeeping all owed by the rule; denonstration that the

em ssions estimation equations for batch process vents are not
appropriate; and information related to establishing paraneter
monitoring levels, if required.

8.6.10.2 Notification of Conpliance Status

The Notification of Conpliance Status would be due 150 days
after the affected source's conpliance date. It includes the
i nformati on necessary to denonstrate that conpliance has been
achieved for em ssion points required to apply controls by the
proposed rule. Such information includes, but is not l[imted to,
the results of any performance tests; one conplete test report
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for each test nethod used for a particular kind of em ssion
point; TRE determ nations for continuous process vents; design
anal yses for storage vessels and wastewat er em ssion points and
for certain batch process vents; and nonitored paraneter |evels
for each em ssion point and supporting data for the designated
| evel .

8.6.10.3 Periodic Reports

Cenerally, Periodic Reports would be submtted sem annual ly.
However, there is an exception. The Adm nistrator may request
that the owner or operator submt quarterly reports for certain
em ssion points that the Adm nistrator identifies. After 1 year,
sem annual reporting can be resuned, unless the Adm nistrator
requests continuation of quarterly reports.

Periodic Reports would include information required to be
reported under the recordkeeping and reporting provisions for
each em ssion point. For continuously nonitored paraneters, the
data on those periods when the paraneters are above the maxi mum
or below the m ni mum established | evels are included in the
reports. Periodic Reports would also include results of any
performance tests conducted during the reporting period and
i nstances when required i nspections reveal ed probl ens.

8.6.10.4 Oher Reports

O her reports required under the proposed rule include: the
notification of inspections required for storage vessels; reports
of changes to the primary product for an APPU or process unit;
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reports of addition of one or nore APPUs, addition of one or nore
em ssion points, or change in the group status of em ssion

poi nts.
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